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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The semiconductor device characterized by connecting the ingredient layer which has the 2nd 
metal layer on the 1st metal layer and said 1st metal layer on the interlayer insulation film which 
consists of an organic material on the ingredient layer which has conductivity, and said interlayer 
insulation film, and has said conductivity at the pars basilaris ossis occipitalis of the contact hole 
prepared at said interlayer insulation film, and said 2nd metal layer. 

[Claim 2] The semiconductor device characterized by connecting the source field of said thin film 
transistor or a drain field, and said 2nd metal layer with the interlayer insulation film which consists of 
an organic material on a thin film transistor at the pars basilaris ossis occipitalis of the contact hole 
prepared on the 1st metal layer and said 1st metal layer on said interlayer insulation film at the 2nd 
metal layer and said interlayer insulation film. 

[Claim 3] It is the semiconductor device characterized by consisting of an ingredient with which said 1st 

metal layer uses aluminum or aluminum as a principal component in claim 1 or claim 2. 

[Claim 4] It is the semiconductor device characterized by consisting of an ingredient with which said 

2nd metal layer uses titanium or titanium as a principal component in claim 1 thru/or any 1 of 3. 

[Claim 5] It is the semiconductor device characterized by consisting of a resin ingredient of an organic 

system with which said interlayer insulation film uses polyimide, polyimidoamide, a polyamide, an 

acrylic, or BCB (benz-cyclo-butene) as a principal component in claim 1 thru/or any 1 of 4. 

[Claim 6] The semiconductor device characterized by the semiconductor device indicated by claim 1 

thru/or any 1 of 5 being an active matrix liquid crystal indicating equipment, a active-matrix mold EL 

indicating equipment, or a active-matrix mold EC indicating equipment. 

[Claim 7] The semiconductor device characterized by the semiconductor devices indicated by claim 1 
thru/or any 1 of 6 being a video camera, a digital camera, a projector, a goggles mold display, car 
navigation, a personal computer, and a Personal Digital Assistant. 

[Claim 8] The process which forms a thin film transistor on an insulating front face, and the process 
which forms the interlayer insulation film which covers said thin film transistor and consists of an 
organic material, The process which covers said interlayer insulation film and forms the 1st metal 
membrane, and the process which carries out patterning of said 1st metal membrane, and forms the 1st 
metal layer, The process which etches said interlayer insulation film by using said 1st metal layer as a 
mask, and forms a contact hole, The production approach of the semiconductor device characterized by 
having the process which covers said the 1st metal layer and said contact hole, and forms the 2nd metal 
membrane, and the process which forms wiring which carries out patterning of said the 1st metal layer 
and said 2nd metal membrane, and has a part of laminated structure. 

[Claim 9] The process which forms the 1st ingredient layer which has conductivity on an insulating 
front face, and the process which forms the interlayer insulation film which covers said 1st ingredient 
layer and consists of an organic material, The process which covers said interlayer insulation film and 
forms the 1st metal membrane, and the process which carries out patterning of said 1st metal membrane, 
and forms the 1st metal layer, The process which etches said interlayer insulation film by using said 1st 



http://ww4.ipdl.ncipi.go.jp/cgi-bin/tran_web_cgi_ejje?u=http%3A%2F%2Fwww4.ipdl.n... 3/15/2007 



JP,2000-349301,A [CLAIMS] 



Page 2 of 2 



metal layer as a mask, and forms a contact hole, The process which covers said the 1st metal layer and 
said contact hole, and forms the 2nd metal membrane, The process which covers said 2nd metal 
membrane, carries out patterning of the process which forms an inorganic insulator layer, and said the 
1st metal layer, said 2nd metal membrane and said inorganic insulator layer, and forms in a top face 
wiring which has an inorganic insulating layer, The production approach of the semiconductor device 
which forms the 2nd ingredient layer which has conductivity in contact with said wiring top, and is 
characterized by having the process which forms capacity in said wiring and said 2nd ingredient layer by 
using said inorganic insulating layer as a dielectric. 

[Claim 10] It is the production approach of the semiconductor device characterized by said inorganic 
insulator layer forming membranes with a CVD method in claim 9. 

[Claim 1 1] It is the production approach of the semiconductor device characterized by said the 1st metal 
membrane and said 2nd metal membrane forming membranes by the sputtering method in claim 8 
thru/or any 1 of 10. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[The technical field to which invention belongs] This invention relates to the configuration and the 
production approach of a semiconductor device. It is related with the active matrix liquid crystal display 
using especially a semi-conductor thin film, and its production approach. Moreover, the invention in this 
application can be applied to the electro-optic device possessing such a display. 
[0002] In addition, in this specification, all the equipments that may function using a semi-conductor 
property are called a semiconductor device. Therefore, the semiconductor device indicated in the range 
of the above-mentioned application for patent includes not only the semiconductor device of simple 
substances, such as TFT, but the electrical machinery and apparatus which carried as components the 
semiconductor circuit, the electro-optic device, and them which were constituted from a semiconductor 
device. Although a thin film transistor (TFT) is typical as a semiconductor device, an insulated gate field 
effect transistor (IGFET), a thin-film diode, an MIM component, and a varistor component are 
mentioned. 
[0003] 

[Description of the Prior Art] In recent years, the technique which produces the semiconductor device 
using semiconductor devices, such as a semiconductor device (TFT), for example, a thin film transistor 
etc., in which the semi-conductor thin film was formed on the insulating substrate, is quickly developed. 
The reason is because the need of a liquid crystal display (typically active matrix liquid crystal display) 
has increased. An active matrix liquid crystal display controls the charge which frequents the display 
pixel of dozens arranged in the shape of a matrix - 1 million numbers by the switching element of a 
display pixel, and displays an image. 

[0004] Moreover, the semiconductor device has integrated circuits, such as a active-matrix circuit 
formed using TFT etc., IC, ULSI, and VLSI, detailed-izing of these integrated circuits tends to be 
enhanced increasingly, and the processing dimension in a submicron field is demanded in recent years. 
[0005] Then, the attempt which reduces the sizes (wiring width of face, channel width, diameter of a 
contact hole, etc.) of each part of the semiconductor device in an integrated circuit is made. The need of 
taking electrical installation at the pars basilaris ossis occipitalis of the small contact hole of a path with 
a detailed-ized technique and a multilayer-interconnection technique especially is increasing. 
[0006] In the former, the insulator layers (the oxidization silicon film, silicon nitride film, etc.) formed 
with a CVD method as an interlayer insulation film are often used, and form the contact hole using the 
dry etching method or the wet etching method. 

[0007] For example, when using the oxidization silicon film for the 1st interlayer insulation film of a 
thin film transistor, the wet etching method is used for formation of a contact hole from the point of the 
selection ratio of an interlayer insulation film and a semi-conductor layer, and the ease of an activity. 
Since the semi-conductor layer and oxidation silicon film which are using silicon as the principal 
component had the the same configuration principal component when the dry etching method is used, 
the selection ratio was low and there was a problem from which the thin semi-conductor layer of 
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thickness is removed by coincidence. 

[0008] However, when it was going to form a contact hole still minuter than before, for isotropic 
etching, over etching occurred unescapable and the wet etching method had barred detailed-ization. For 
example, when it was going to form a contact hole with a diameter of 2 micrometers, although based on 
thickness etc., the contact hole which has a twice [ about / more than ] as many diameter as this was 
formed. 

[0009] This invention relates to the contact hole (typically 2-3 micrometers or less) formation approach 
minuter than before in the production approach of the thin film transistor in a submicron field especially. 

[0010] 

[Problem(s) to be Solved by the Invention] This invention uses an organic material for an mterlayer 
insulation film, and considers it as the configuration which uses the dry etching method and forms a 
contact hole in the interlayer insulation film which becomes with an organic material. 
[001 1] Since the constituent was alike when a resist mask is conventionally used in the dry etching 
method, it was hard to take the selection ratio of the organic material film and a resist mask, and 
formation of a contact hole and formation of an especially minute contact hole were difficult. Therefore, 
using a resist mask for formation of the contact hole established in the interlayer insulation film which 
consists of an organic material was avoided. 

[0012] Invention indicated on these specifications solves the above-mentioned problem, forms a minute 

contact hole, and makes it a technical problem to make an integrated circuit detailed. 

[0013] 

[Means for Solving the Problem] The configuration of this invention indicated on these specifications is 
a semiconductor device characterized by connecting the ingredient layer which has the 2nd metal layer 
on the 1 st metal layer and said 1 st metal layer on the interlayer insulation film which consists of an 
organic material on the ingredient layer which has conductivity, and said interlayer insulation film, and 
has said conductivity at the pars basilaris ossis occipitalis of the contact hole prepared at said interlayer 
insulation film, and said 2nd metal layer. 

[0014] That is, the above-mentioned configuration is characterized by the ingredient layer which has 
said conductivity at the pars basilaris ossis occipitalis of the contact hole established in said interlayer 
insulation film and said 1 st metal layer, and said 2nd metal layer having touched. 
[0015] Furthermore, the configuration of other invention is a semiconductor device characterized by 
connecting the source field of said thin film transistor or a drain field, and said 2nd metal layer with the 
interlayer insulation film which consists of an organic material on a thin film transistor at the pars 
basilaris ossis occipitalis of the contact hole prepared on the 1st metal layer and said 1st metal layer on 
said interlayer insulation film at the 2nd metal layer and said interlayer insulation film. 
[0016] That is, the above-mentioned configuration is characterized by for said 2nd metal layer 1 14 
having touched the source field 105 of said thin film transistor at the pars basilaris ossis occipitalis of 
the contact hole established in the 1st interlayer insulation film 1 1 1 and said 1st metal layer 1 12, as 
shown in drawing 1 , and said 2nd metal layer 1 15 being in contact with the drain field 106 of said thin 
film transistor at the pars basilaris ossis occipitalis of the contact hole established in the 1st interlayer 
insulation film 1 1 1 and said 1st metal layer 113. 

[0017] It is possible to use the ingredient which has conductivity as the 1st metal layer in each above- 
mentioned configuration or 2nd metal layer. For example, the ingredient layers which use as a principal 
component aluminum, Ta, Ti, Cr, W, Mo, or the silicon with which conductivity was given, or those 
cascade screens can be used, in addition ~ as the 1st metal layer - low - it is desirable to constitute the 
aluminum or aluminum which is an ingredient [****] from an ingredient used as a principal 
component. 

[0018] Moreover, it is desirable to constitute the titanium or titanium which is an ingredient with a 
sufficient contact property as a metal layer of the above 2nd from an ingredient used as a principal 
component. 

[0019] In each above-mentioned configuration, it is characterized by said interlayer insulation film 
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consisting of a resin ingredient of the organic system which uses polyimide, polyimidoamide, a 
polyamide, an acrylic, and BCB (benz-cyclo-butene) as a principal component. 
[0020] In order to realize the above-mentioned configuration moreover, the configuration of invention 
The process which forms a thin film transistor on an insulating front face, and the process which forms 
the interlayer insulation film which covers said thin film transistor and consists of an organic material, 
The process which covers said interlayer insulation film and forms the 1st metal membrane, and the 
process which carries out patterning of said 1st metal membrane, and forms the 1st metal layer, The 
process which etches said interlayer insulation film by using said 1st metal layer as a mask, and forms a 
contact hole, It is the production approach of the semiconductor device characterized by having the 
process which covers said the 1st metal layer and said contact hole, and forms the 2nd metal membrane, 
and the process which forms wiring which carries out patterning of said the 1st metal layer and said 2nd 
metal membrane, and has a part of laminated structure. 

[0021] Furthermore, the process at which the configuration of other invention forms the 1st ingredient 
layer which has conductivity on an insulating front face, The process which forms the interlayer 
insulation film which covers said 1st ingredient layer and consists of an organic material, The process 
which covers said interlayer insulation film and forms the 1st metal membrane, and the process which 
carries out patterning of said 1st metal membrane, and forms the 1st metal layer, The process which 
etches said interlayer insulation film by using said 1st metal layer as a mask, and forms a contact hole, 
The process which covers said the 1st metal layer and said contact hole, and forms the 2nd metal 
membrane, The process which covers said 2nd metal membrane, carries out patterning of the process 
which forms an inorganic insulator layer, and said the 1st metal layer, said 2nd metal membrane and 
said inorganic insulator layer, and forms in a top face wiring which has an inorganic insulating layer, It 
is the production approach of the semiconductor device which forms the 2nd ingredient layer which has 
conductivity in contact with said wiring top, and is characterized by having the process which forms 
capacity in said wiring and said 2nd ingredient layer by using said inorganic insulating layer as a 
dielectric. 

[0022] In each above-mentioned configuration, said inorganic insulator layer is characterized by 
forming membranes with a CVD method. 

[0023] Moreover, in each above-mentioned configuration, said the 1st metal membrane and said 2nd 

metal membrane are characterized by forming membranes by the sputtering method. 

[0024] Moreover, in each above-mentioned configuration, the process which etches said interlayer 

insulation film and forms a contact hole is characterized by carrying out by the dry etching method. 

[0025] In addition, in this specification, what performed the "film", a call, and patterning for the thing 

immediately after carrying out membrane formation formation is called the "layer." 

[0026] 

[Embodiment of the Invention] The gestalt of operation of this invention is explained below using 
drawing 1 . 

[0027] In the configuration of this invention, it is characterized by forming a contact hole by the dry 
etching method using the mask which consists of a metal membrane, using the ingredient which consists 
of an organic material considering a switching element and each wiring as a wrap interlayer insulation 
film. c . u 

[0028] Moreover, at least the part of wiring (1 12-115) which exists on the organic material film in the 
configuration of this invention is a laminated structure [the 1st metal layer (lower layer) / 2nd metal 
layer (upper layer)]. In addition, the field in which the 1st metal layer (1 12 1 13) is formed is a laminated 
structure at least. Moreover, wiring inside a contact hole consisted of the 2nd metal layer (114 115) 
instead of a laminated structure, touches the source field 106 or the drain field 105, and is connected 
electrically. 

[0029] The ingredient which has conductivity is used as the 1st metal layer (1 12 1 13) in the 
configuration of this invention, or 2nd metal layer (1 14 115). For example, the ingredient layers which 
use aluminum, Ta, Ti, Cr, W, Mo, or TiN as a principal component, or those cascade screens can be 
used, it is in addition, like aluminum as 1st metal layer - low ~ it is desirable that constitute from an 
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ingredient [ **** ], and it is not spread from a contact interface by heat treatment after membrane 
formation, but covering nature consists of good ingredients, for example, the ingredient which uses 
titanium as a principal component, as 2nd metal layer. 

[0030] In addition, even if each wiring and the semiconductor device (TFT) which were produced on 
this substrate by the insulating-substrate list which exists under the interlayer insulation film (111,116, 
1 1 8) with which this invention consists of an organic material are what kind of structure (a planar mold, 
a KOPURENA mold, stagger mold), for example, a top gate mold, or a bottom gate mold (a channel 
dirty mold, channel stop mold), they are applicable. 

[0031] Next, the formation process of the contact hole of this invention is explained below using 
drawing 2 and drawin g 3 . 

[0032] First, each defeat or a semiconductor device is formed on a substrate, and the 1st flat interlayer 
insulation film 111 which consists of organic materials, such as polyimide, polyimidoamide, a 
polyamide, an acrylic, and BCB (benz-cyclo-butene), is formed. In addition, these organic resin 
ingredients may be thermosetting, or may be photoresists. In this invention, in order to reduce the 
parasitic capacitance generated between each signal wiring prepared on a different interlayer insulation 
film, it is desirable to form the 1st interlayer insulation film 1 1 1 which has the range of 0.6-2 
micrometers of thickness. ( Drawin g 2 (A)) 

[0033] In this way, the 1st metal membrane is formed on the 1st obtained interlayer insulation film, and 
patterning is performed using the resist mask 201 . ( Drawing 2 (B)) 

[0034] Then, dry etching is performed by using as a mask the 1st metal membrane 204 to which 
patterning was performed, and contact holes 202 and 203 are formed. ( Drawing 2 (C)) The resist mask 
201 is also removable to formation and coincidence of a contact hole in the case of this process. 
Moreover, what is necessary is just to etch using the etchant gas of a chlorine system, when aluminum, 
Ti, Cr, W, or TiN is used for the 1st metal membrane. What is necessary is just to etch using the etchant 
gas of a fluorine system, when Ta is used for the 1st metal membrane. In addition, this invention is 
characterized by performing patterning to the 1st metal membrane used as a mask again, and using it as 
some wiring at a subsequent process. 

[0035] In this invention, even if TFT structure is the structure where it is not limited to the structure 
shown in drawing 1 , and has the reverse stagger mold TFT and silicide structure for example, it is easy 
to apply this invention if needed for an operation person. 

[0036] Moreover, although the dry etching method is used in this specification in order to remove the 
interlayer insulation film which becomes with a resin ingredient, a chlorine system, a fluorine system, 
and oxygen are suitably used as an etchant gas if needed. 

[0037] the gas which contains chlorine or chlorine in a part with the etchant gas of the chlorine system 
as used in the field of this detail in the letter - pointing out - C12, BCB, SiC14, HC1, and CC14 etc. - 
what was diluted with a single gas or the mixture of gas, and the gases (for example, H2, 02, N2, etc.) 
that do not contain chlorine for these single gases or mixture of gas is pointed out further. [ for 
example, ] 

[0038] furthermore, the etchant gas of the fluorine system as used in the field of this detail in the letter 
points out the gas which contains a fluorine or a fluorine in a part, for example, points out further what 
was diluted with the single gas of F2, BF3, SiF4, HF, and CF4 grade or the mixture of gas, and the gases 
(for example, H2, 02, N2, etc.) that do not contain chlorine for these single gases or mixture of gas. 
[0039] Furthermore, detailed explanation of a semiconductor device and its production approach shall be 
given as it is also at the example shown below. 
[0040] 

[Example] Hereafter, although the example of this invention is explained, of course, it is not limited to 
this example. 

[0041] [Example 1] This example explains cross-section structural drawing of the semiconductor device 
of this invention produced on the insulating substrate using drawing 1 . 

[0042] 100 in drawing is a substrate and 101 is the substrate film. A channel formation field, and 103 
and 104 102 Moreover, a low concentration impurity range, 105 a source field and 107 for a drain field 
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and 106 Gate dielectric film, In 108, gate wiring and 109 a protective coat and 1 1 1 for an oxide film on 
anode and 1 10 The organic material film (the 1st interlayer insulation film), For the 2nd metal layer and 
1 16, as for a black mask and 1 18, the organic material film (the 2nd interlayer insulation film) and 1 17 
are [ the 1 st metal layer, and 1 1 4 and 1 1 5 / 1 1 2 and 1 1 3 / the organic material film (the 3rd interlayer 
insulation film) and 1 19 ] pixel electrodes. 

[0043] Wiring (112-115) of this invention has the laminated structure of the 1st metal membrane (1 12 
113) prepared in contact with the organic material film top, and the 2nd metal membrane (1 14 115) 
prepared on this film. Moreover, the wall part and pars basilaris ossis occipitalis of the contact hole 
established in the organic material film are touched, and it has the structure which formed only the 2nd 
metal membrane (114 115). 

[0044] It will not be limited especially if it is the ingredient which has conductivity as the 1st metal layer 
or 2nd metal layer. For example, the ingredient layers which use aluminum, Ta, Ti, Mo, W, or Cr as a 
principal component, or those cascade screens can be used. In this example, since the ingredient which 
uses aluminum as a principal component as the 1st metal membrane was used, low resistance-ization of 
wiring was able to be attained. In addition, when membranes are formed by the spatter to the field which 
has irregularity on a front face, the coverage to concave heights is poor **, and although it does not have 
especially a problem that the ingredient which uses aluminum as a principal component forms 
membranes on a flat front face, since there is a possibility that aluminum may be spread in a semi- 
conductor layer from a contact interface, form in contact with a semi-conductor layer ( for example, 
silicon) is avoided. 

[0045] So, in this example, titanium nitride (TiN) was used as the 2nd metal membrane. Although 
resistivity of titanium nitride was high as compared with aluminum, the coverage to the field which has 
irregularity is good, and was able to make good the contact interface with a semi-conductor layer (for 
example, silicon). 

[0046] [Example 2] By this example, on the substrate which has an insulating front face, drawing 2 and 
drawing 3 are used and the making process of a semiconductor device especially the formation process 
of a contact hole, and the formation process of wiring are shown below. 

[0047] First, the substrate film 101 is formed on the substrate 100 which has an insulating front face. As 
a substrate, a glass substrate, a quartz substrate, a ceramic substrate, and a semi-conductor substrate can 
be used. Moreover, a plastic plate may be used if it is in the temperature requirement which process 
temperature can bear. The glass substrate was used in this example. The oxidation silicon film, a silicon 
nitride film, and the nitriding oxidation silicon film can be used for the substrate film by 100-300nm 
thickness. In this example, TEOS is used for a raw material and the oxidation silicon film is formed in 
200nm thickness. In addition, if it has surface smoothness enough like a quartz substrate, it is not 
necessary to prepare especially the substrate film. 

[0048] Next, a barrier layer is formed on a substrate or the substrate film. Thickness should just 
constitute a barrier layer from crystalline semi-conductor film (typically crystalline silicon film) of 20 - 
100 nm (preferably 25-70nm). Although the formation approach of the crystalline silicon film could use 
what kind of well-known means, it was formed in 50nm thickness using the technique given in JP,9- 
3 1 2260, A by this example. 

[0049] In this way, patterning of the formed crystalline silicon film is carried out, a barrier layer is 
formed, and gate dielectric film 107 is formed. Gate dielectric film can use the oxidation silicon film, a 
silicon nitride film, oxidation silicon nitride films, or these cascade screens by 100-300nm thickness. In 
this example, the nitriding oxidation silicon film was used as gate dielectric film 107 as 150nm thickness 
by the plasma-CVD method. 

[0050] Next, membranes were formed by the spatter, patterning of the ingredient (aluminum film of 
400nm of thickness which formed membranes using the target which contained the 2wt(s)% scandium 
in this example) which uses aluminum or aluminum as a principal component was carried out, and the 
gate wiring 1 08 was formed. . , 

[0051] Next, 13 groups or 15 group element was added using the technique given in JP,7-135318,A, and 
formation of the source field 106, the drain field 105, the channel formation field 102, and the LDD 
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(Lightly doped drain) fields 103 and 104 was performed. At this example, it is between a source field, a 
drain field, and a channel formation field. 0.5-1.5 The LDD fields 103 and 104 of mum (typically 0.7-1 
micrometer) were formed. Moreover, in this example, especially although the oxide film on anode 109 
was formed in contact with the gate wiring 108, it is not necessary to form. 
[0052] Next, the impurity element (13 groups or 15 group element) added to the barrier layer was 
activated by heat annealing or laser radiation. In this example, after making it activated using excimer 
laser, 450 degrees C and heat annealing of 2 hours were performed further. 

[0053] Then, the whole substrate surface is covered and a protective coat 1 10 is formed. As a protective 
coat, a silicon nitride film and the nitriding oxidation silicon film can be used. At this example, the 
silicon nitride film used as a protective coat was formed by 25nm of thickness. In addition, the sectional 
view after protective coat membrane formation was shown in drawing 2 (A). 
[0054] Furthermore, the whole substrate surface is covered and the organic material film of 0.5-3 
micrometers of thickness is formed as the 1st interlayer insulation film 111. The membrane formation 
approach can obtain a coat with a flat front face easily by using the spin coating method which used the 
spinner. Then, 250 degrees C is calcinated by heating for 1 hour. In this example, the acrylic was formed 
to 1 -micrometer thickness. Moreover, it is possible to use the polyimide, BCB (benz-cyclo-butene), or 
other organic materials other than an acrylic as the 1st interlayer insulation film. 
[0055] In this way, on the 1st obtained flat interlayer insulation film, the 1st metal membrane is formed 
by RF spatter. Then, a resist 201 is formed and patterning of the 1st metal membrane is carried out by 
dry etching. In lOOnm - 2 micrometers and this example, the 1st metal membrane formed the metal 
membrane which uses aluminum as a principal component to 500nm thickness, and it carried out dry 
etching by the etchant gas of a chlorine system. ( Drawing 2 (B)) 

[0056] Next, dry etching is performed by using as a mask the 1st metal membrane 1 12 by which 
patterning was carried out, and contact holes 202 and 203 are formed in the 1st interlayer insulation 
film. The resist which becomes coincidence from the ingredient of the 1st interlayer insulation film and 
the ingredient with which the presentation is alike according to this process is also removed. ( Drawin g 
2 (C)) When a protective coat is prepared in addition like this example, it etches again, a protective coat 
1 10 is removed, and a semi-conductor layer (106 105) is exposed at the contact hole pars basilaris ossis 
occipitalis. In this example, the silicon nitride film which is a protective coat was etched by the dry 
etching of the anisotropy by RIE (reactive ion etching) etc. As an etchant gas, it is a fluorine system and 
CHF3. Gas was used. 

[0057] Moreover, it is CF4 in order to reduce a routing counter. It is desirable to etch the 1st interlayer 
insulation film and protective coat into coincidence using the mixed gas of oxygen and helium. 
[0058] Then, the 2nd metal membrane 301 is formed by RF spatter. ( Drawing 3 (A)) According to this 
process, at the pars basilaris ossis occipitalis of the contact hole established in the organic material film, 
the drain field 105 and the 2nd metal membrane of said thin film transistor are touched, and contact is 
formed. The thickness of the 2nd metal membrane formed the TiN film to 150nm thickness in lOnm - 1 
micrometer and this example. 

[0059] It will not be limited especially if it is the ingredient which has the conductivity which can apply 
a spatter as the 1st metal layer or 2nd metal layer. For example, the ingredient layers which use 
aluminum, Ta, Ti, and Cr as a principal component, or those cascade screens can be used. In addition, it 
is good also as structure which forms the 1st metal layer and the 2nd metal layer using the same 
ingredient. 

[0060] Next, patterning was performed, the 1st metal membrane and 2nd metal membrane were etched 
by dry etching, and the electrode pattern of a source electrode and a drain electrode was formed. At this 
example, they are the etchant gas of a chlorine system, and C12 / BCB / SiC14. Dry etching was carried 
out using 40sccm(s)/10sccm/180sccm. ( Drawing 3 (B)) 

[0061] In this way, completed wiring (1 12-1 15) has the laminated structure of the 1st metal membrane 
prepared in contact with the organic material film top, and the 2nd metal membrane prepared on this 
film. Moreover, the wall part and pars basilaris ossis occipitalis of the contact hole established in the 
organic material film 1 1 1 are touched, and it has the structure which formed only the 2nd metal 
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membrane (114 1 15). In this example, the 2nd metal membrane which can attain low resistance-ization 
of wiring since the 1st metal membrane which uses aluminum as a principal component was used, and 
uses titanium as a principal component was able to be used for contact, and good contact was able to be 
formed. 

[0062] And the whole substrate surface is covered and the 2nd interlayer insulation film 1 16 is formed. 
In addition, the organic material film of 0.5-3 micrometers of thickness is formed as the 2nd interlayer 
insulation film. At this example, the acrylic was again formed by 1 micrometer of thickness. Ti is 
formed by the spatter as a black mask 1 17 on it, and patterning is carried out. 

[0063] Then, the whole substrate surface is covered and the 3rd interlayer insulation film 1 18 is formed. 
In addition, the organic material film of 0.5-3 micrometers of thickness is formed as the 3rd interlayer 
insulation film. At this example, the acrylic was again formed by 1 micrometer of thickness. 
[0064] The contact hole for taking connection electrically with a drain electrode to the 2nd interlayer 
insulation film of the above and the 3rd interlayer insulation film is formed. This process performs CF4 / 
02 / helium in the etchant gas of a fluorine system, and this example by the dry etching which used 
5sccm(s)/95sccm/40sccm. In addition, if the 1st interlayer insulation film, 2nd interlayer insulation film, 
and 3rd interlayer insulation film are formed with the same ingredient like this example, stress can be 
controlled and the adhesion excellent in the insulator layers between each class can be acquired. 
[0065] And the electric conduction film used as the pixel electrode 119 was formed, and it was made to 
connect with the drain field 105 of TFT electrically through wiring (1 12-1 15). ( Drawing 3 (C)) 
Although ITO was used for this electric conduction film and the liquid crystal display of a transparency 
mold was produced in this example, it is also possible to use reflectors, such as aluminum and Ti, for a 
pixel electrode, and to produce the liquid crystal display of a reflective mold. What is necessary is just to 
form reflectors, such as aluminum and Ti, using a spatter. 

[0066] The switching element (TFT) for impressing the electrical potential difference for a liquid crystal 
drive to a pixel electrode with the above making process was completed, and the active-matrix substrate 
which forms two or more pixels and has a pixel matrix circuit was completed. What is necessary is just 
to arrange at least one switching element and the 1st retention volume to each pixel in a pixel matrix 
circuit. In addition, in this specification, the component constituted in drawing 3 (B) is called a 
switching element (TFT and an MIM component are typically sufficient). 

[0067] In addition, it is possible to form a drive circuit (driver line) and a digital disposal circuit (logical 
circuits, such as a gamma correction circuit and a D/A converter) on a active-matrix substrate besides a 
pixel matrix circuit. The making process which showed the making process of these circuits 
fundamentally to this example, and since it is the same (it completes at the process of drawing 3 (B) in 
fact), detailed explanation is omitted. 

[0068] Moreover, since the invention in this application is invention about formation of a contact hole, 
and the configuration of wiring, the configuration of other components (a capacitative element and 
storage element) formed on the same substrate may be what kind of thing. An operation person should 
just determine the making process and structure of such a circuit suitably. 

[0069] [Example 3] In this example, as the structure was shown in drawing 4 , it is an example using 
TFT of a reverse stagger mold. The process of different this example from the process which produces 
the reverse stagger mold TFT with a well-known technique has the process which forms wiring which 
consisted of a process which uses an organic material for an interlayer insulation film 41 1, a process 
which forms a contact hole by dry etching, using a metal membrane as a mask, and the 1st metal layer 
412 and 2nd metal membrane 414. In addition, even if TFT structure is the structure where it is not 
limited to the structure (channel stop mold) shown in drawing 4 , and has the channel dirty mold TFT 
and silicide structure for example, it is easy to apply this invention if needed for an operation person. 
[0070] [Example 4] This example is an example which forms retention volume in the switching element 
(TFT) and coincidence for impressing the electrical potential difference for liquid crystal control to a 
pixel electrode. In drawing 5 , the sectional view of a contact part where retention volume was produced 
was illustrated. 

[0071] Since this example is produced at the same process as the process of drawing 2 (C) of an 
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example 1, a publication and a drawing are omitted. 

[0072] In case the inorganic insulator layer produced with a CVD method etc. was conventionally 
prepared on the organic material film, it was difficult for gas, such as water and methane, to occur from 
the organic material film, if exposed on the front face of the organic material, and to obtain the good 
film. 

[0073] In this example, when the same condition as drawing 2 (C) of an example 2 was acquired, after 
having covered the whole substrate surface, having formed the 2nd metal membrane by the spatter, 
abolishing completely the part which the organic material exposed and preventing generating of the 
above-mentioned gas, the inorganic insulator layer was continuously formed with the CVD method. The 
inorganic insulator layer formed the silicon nitride film to 50nm of thickness by 10-100nm of thickness, 
and this example using the plasma-CVD method. A monolayer is sufficient as an inorganic insulator 
layer, and it is good also as the laminated structure more than a bilayer, for example, a silicon nitride 
film (lower layer) / oxidation silicon film, (upper layer). 

[0074] Next, patterning is performed and a top face forms the wiring 5 12 and 5 14 covered by the 
inorganic insulator layer 521. And the whole substrate surface was covered, the 2nd layer insulation 
layer 516 was formed, and the crevice was established only in the part which constitutes retention 
volume 520 behind. A monolayer is sufficient as the 2nd interlayer insulation film, and it is good also as 
a laminated structure more than a bilayer. 

[0075] In this example, the insulating layer which consists of acrylic film (1 micrometer) is used as 2nd 
layer insulation layer. Other organic materials, such as polyimide and BCB (benz-cyclo-butene), may be 
used instead of an acrylic. 

[0076] And in order to form a crevice, opening of the acrylic film is carried out by the dry etching 
method. At this time, a silicon nitride film 521 functions as an etching stopper. Therefore, a silicon 
nitride film remains in the base of a crevice. In the case of this example, this film 521 is used as a 
dielectric of retention volume. Of course, wet etching may be used. Moreover, the part which formed the 
crevice by half etching and was thin-film-ized may be used as a dielectric of retention volume. 
[0077] In this way, a black mask is formed in a desired location after forming a crevice to the 2nd layer 
insulation layer. Although titanium is used as a black mask 5 1 7 in this example, you may be other metal 
membranes, such as chromium and a tantalum. 

[0078] The retention volume 520 which uses the drain electrodes 512 and 514 and the black mask 517 
as a vertical electrode, and uses the 2nd layer insulation layer 521 (correctly silicon nitride film) as a 
dielectric in this condition is formed. ( Drawing 5 ) 

[0079] In this way, retention volume 520 was formed in the switching element (TFT) and coincidence 
for impressing the electrical potential difference for liquid crystal control to a pixel electrode. 
[0080] Moreover, a monolayer is sufficient as the above-mentioned insulator layer between each class 
which consisted of organic materials in each above-mentioned example, and it is good also as a 
laminated structure more than a bilayer. 

[0081] In addition, this example is freely combinable with any configuration of examples 1-3. 
[0082] [Example 5] The example of this invention is explained using drawing 6 - drawing 10 . Here, 
how to produce the drive circuit for driving a pixel circuit and its pixel circuit on the same substrate to 
coincidence is explained. However, in order to simplify explanation, suppose that the CMOS circuit 
which are basic circuits, such as a shift register circuit and a buffer circuit, and the n channel mold TFT 
which forms a sampling circuit are illustrated in a drive circuit. 

[0083] In drawing 6 (A), it is desirable to use a quartz substrate and a silicon substrate for a substrate 
601. The quartz substrate was used in this example. In addition, it is good also considering the thing in 
which the insulator layer was formed on the front face of a metal substrate or a stainless steel substrate, 
as a substrate. Since the thermal resistance which can bear the temperature of 800 degrees C or more is 
required in the case of this example, as long as it is the substrate which fills it, what kind of substrate 
may be used. 

[0084] And the semi-conductor film 602 including amorphous structure with a thickness of 20-100nm 
(preferably 40-80nm) is formed in the front face in which TFT of a substrate 601 is formed by the 
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method of reduced pressure heat CVD, the plasma-CVD method, or the spatter. 
[0085] Moreover, as semi-conductor film including amorphous structure, there are amorphous 
semiconductor film and microcrystal semi-conductor film, and the compound semiconductor film which 
includes the amorphous structure of the amorphous silicon germanium film etc. further is also contained. 
Furthermore, it is also effective to form continuously without carrying out atmospheric-air release of the 
substrate film and the amorphous silicone film on a substrate. By doing so, contamination on the front 
face of a substrate can become able [ not affect an amorphous silicone film ] to make it, and the property 
variation of TFT produced can be reduced. 

[0086] Next, the mask film 603 which becomes by the insulator layer containing silicon (silicon) is 
formed on the amorphous silicone film 602, and they are opening 604a and 604b by patterning. It forms. 
This opening serves as an addition field for adding the metallic element which promotes crystallization 
in the case of the following crystallization process. ( Drawin g 6 (A)) 

[0087] In addition, as an insulator layer containing silicon, an oxidation silicone film, a silicon nitride 
film, and a nitriding oxidation silicone film can be used. A nitriding oxidation silicone film is an 
insulator layer which contains silicon, nitrogen, and oxygen in a predetermined amount, and is an 
insulator layer expressed with SiOxNy. A nitriding oxidation silicone film is SiH4, N2 O, and NH3. The 
nitrogen concentration which producing as material gas is possible and is contained is 25atomic(s)%. It 
is 50atomic% above. It is good to consider as the following. 

[0088] Moreover, the marker pattern used as the criteria of a location is formed in the case of a next 
patterning process at the same time it performs patterning of this mask film 603. 
[0089] Next, according to the technique indicated by JP, 1 0-247735,A (it corresponds to the U.S. 
application number 09 / 041), the semi-conductor film including the crystal structure is formed. [ 034 
and 041 ] A technique given [ this ] in an official report is a crystallization means using the element (a 
kind or two or more sorts of elements chosen from nickel, cobalt, germanium, tin, lead, palladium, iron, 
and copper) which promotes crystallization on the occasion of crystallization of the semi-conductor film 
including amorphous structure. 

[0090] It heat-treats in the condition of having made the metallic element which specifically promotes 
crystallization on the front face of the semi-conductor film including amorphous structure holding, and 
the semi-conductor film including amorphous structure is changed to the semi-conductor film including 
the crystal structure. In addition, as a crystallization means, the technique indicated by the example 1 of 
JP,7-130652,A may be used. Moreover, although the so-called single crystal semiconductor film and the 
polycrystal semi-conductor film are contained in the semi-conductor film including crystalline substance 
structure, the semi-conductor film including the crystal structure formed in this official report has the 
grain boundary. 

[0091] In addition, although the spin coat method is used in this official report in case the layer 
containing the metallic element which promotes crystallization is formed on the mask film, it is very 
good in a means to form membranes using gaseous-phase methods [ thin film / containing the metallic 
element which promotes crystallization ], such as a spatter and vacuum deposition. 
[0092] Moreover, although an amorphous silicone film is based also on the amount of content hydrogen, 
it is desirable to make it crystallize, since heat-treatment of about 1 hour is preferably performed at 400- 
550 degrees C and hydrogen is fully desorbed. In that case, it is desirable to make the amount of content 
hydrogen into less than [ 5atom% ]. 

[0093] After a crystallization process performs the heat treatment process of about 1 hour at 400-500 
degrees C first and desorbs hydrogen out of the film, it performs heat treatment of 6 - 16 hours 
(preferably 8-14 hours) at 500-650 degrees C (preferably 550-600 degrees C). 
[0094] At this example, heat treatment of 14 hours is performed at 570 degrees C, using nickel as a 
metallic element which promotes crystallization. Consequently, opening 604a and 604b Semi-conductor 
film (this example crystalline substance silicone film) 605a -605d including the crystal structure to 
which it considered as the origin, crystallization advanced in the direction (direction shown by the arrow 
head) parallel to an outline substrate, and the macroscopic crystal growth direction was equal It is 
formed. [( Drawing 6 (B)) 0095] Next, the gettering process which removes the nickel used at the 
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process of crystallization from a crystalline substance silicone film is performed. The process which 
adds the element (this example Lynn) which belongs to 15 groups by using as a mask the mask film 603 
in which the point was formed as it is in this example is performed, and they are opening 604a and 604b. 
They are 1x1019 - 1x1020 atoms/cm3 to the exposed crystalline substance silicone film. Lynn addition 
field (henceforth gettering field) 606a which includes Lynn by concentration, and 606b It forms. 
( Drawing 6 (C)) 

[0096] Next, 450-650 degrees C (preferably 500-550 degrees C) and the heat treatment process of 4 - 24 
hours (preferably 6-12 hours) are performed in nitrogen-gas-atmosphere mind. Since the nickel in a 
crystalline substance silicone film moves in the direction of an arrow head according to this heat 
treatment process and nickel is removed by gettering operation of Lynn out of a crystalline substance 
silicone film, it is crystalline substance silicone film 607a -607d after gettering. The nickel concentration 
contained can be preferably reduced even to 1x1016 atms/cm3 three or less 1x1017 atms/cm. 
[0097] Next, the mask film 603 is removed and it is crystalline substance silicone film 607a -607d. A 
protective coat 608 is formed upwards a sake [ at the time of next impurity addition ]. A protective coat 
608 is good to use a nitriding oxidation silicone film or an oxidation silicone film with a thickness of 
100-200nm (preferably 130-170nm). This protective coat 608 has the semantics for enabling delicate 
concentration control, in order not to put a crystalline substance silicone film to the direct plasma at the 
time of impurity addition. 

[0098] And the resist mask 609 is formed on it and the impurity element (henceforth p mold impurity 
element) which gives p mold through a protective coat 608 is added. Boron or a gallium can be used for 
the element and type target which belong to 13 groups typically as a p mold impurity element. This 
process (it is called a channel dope process) is a process for controlling the threshold electrical potential 
difference of TFT. In addition, boron is added by the ion doping method which carried out plasma 
excitation without carrying out mass separation of the diboron hexahydride (B-2 H6) here. Of course, 
the ion implantation method for performing mass separation may be used. 

[0099] Impurity range 610a which contains p mold impurity element (this example boron) according to 
this process by the concentration of 1x1015 -1x1018 atoms/cm3 (typically 5x1016-5x1017 
atoms/cm3), and 610b It forms. In addition, in this specification, the impurity range (however, field 
where Lynn is not included) containing p mold impurity element is defined as p mold impurity range (b) 
by the above-mentioned density range. ( Drawing 6 (D)) 

[0100] Next, the resist mask 609 is removed, patterning of the crystalline substance silicone film is 
carried out, and the island-shape semi-conductor layers (henceforth a barrier layer) 61 1-614 are formed. 
In addition, barrier layers 61 1-614 are formed very much with the crystalline good crystalline substance 
silicone film by adding nickel alternatively and crystallizing. Specifically, it has cylindrical or the crystal 
structure with which the column-like crystal had specific directivity and was located in a line, moreover, 
the concentration of the nickel element which is removing or reducing nickel according to a gettering 
operation of Lynn after crystallization, and remains in a barrier layer 611-614- 1x1017 atoms/cm3 the 
following ~ desirable -1x1016 atoms/cm3 it is . ( Drawin g 6 (E)) 

[0101] Moreover, the barrier layer 61 1 of the p channel mold TFT is a field which does not contain the 
impurity element added intentionally, and the barrier layers 612-614 of the n channel mold TFT serve as 
p mold impurity range (b). In this specification, it is defined as the barrier layers 611-614 of this 
condition being genuineness genuineness or substantially altogether. That is, the field where the 
impurity element is intentionally added by extent which does not cause trouble to actuation of TFT may 
consider a genuineness field substantially. 

[0102] Next, the insulator layer which contains the silicon of 10-100nm thickness by the plasma-CVD 
method or the spatter is formed. In this example, the nitriding oxidation silicone film of 30nm thickness 
is formed. The insulator layer containing other silicon may be used for the insulator layer containing this 
silicon in a monolayer or a laminating. 

[0103] Next, the heat treatment process of 15 minutes - 8 hours (preferably 30 minutes - 2 hours) is 
performed under an oxidizing atmosphere at the temperature of 800-1 150 degrees C (preferably 900- 
1000 degrees C) (thermal oxidation process). In this example, 950-degree-C heat treatment process for 
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80 minutes is performed in the ambient atmosphere which added the hydrogen chloride of 3 volume % 
in the oxygen ambient atmosphere. In addition, the boron added at the process of drawing 6 (D) is 
activated between this thermal oxidation process. ( Drawing 7 (A)) 

[0104] Also in the interface of the insulator layer containing silicon, and the barrier layers 611-614 
under it, oxidation reaction advances between this thermal oxidation process. At the thermal oxidation 
process of this example, 25nm of the barrier layer of 60nm thickness oxidizes, and the thickness of 
barrier layers 611-614 is set to 45nm. Moreover, since the thermal oxidation film of 50nm thickness is 
added to the insulator layer containing the silicon of 30nm thickness, the thickness of final gate 
dielectric film 615 is set to HOnm. 

[0105] Next, the resist masks 616-619 are newly formed. And the impurity ranges 620-622 which add 
the impurity element (henceforth n mold impurity element) which gives n mold, and present n mold are 
formed. In addition, Lynn or arsenic can be used for the element and type target which belong to 15 
groups typically as an n mold impurity element. ( Drawing 7 (B)) 

[0106] These impurity ranges 620-622 are impurity ranges for making it function as a LDD field in the n 
channel mold TFT of a CMOS circuit and a sampling circuit later. In addition, n mold impurity element 
is contained in the impurity range formed here by the concentration of 2x1016 - 5x1019 atoms/cm3 
(typically 5x1017-5x1018 atoms/cm3). In this specification, the impurity range containing n mold 
impurity element is defined as n mold impurity range (b) by the above-mentioned density range. 
[0107] In addition, it is Lynn with the ion doping method which carried out plasma excitation without 
carrying out mass separation of the phosphoretted hydrogen (PH3) here 1x1018 atoms/cm3 It adds by 
concentration. Of course, the ion implantation method for performing mass separation may be used. At 
this process, Lynn is added to a crystalline substance silicone film through the gate film 615. 
[0108] Next, Lynn which heat-treated in the 600-1000 degrees C (preferably 700-800 degrees C) inert 
atmosphere, and was added at the process of drawing 7 (B) is activated. In this example, 800-degree-C 
heat treatment of 1 hour is performed in nitrogen-gas-atmosphere mind. ( Drawing 7 (C)) 
[0109] At this time, it is possible to restore the interface of the barrier layer and barrier layer which were 
damaged in coincidence at the time of addition of Lynn, and gate dielectric film. Although this 
activation process has desirable furnace annealing which used the electric heat furnace, optical 
annealing, such as lamp annealing and laser annealing, may be used together. 
[01 10] it exists in the boundary section of n mold (impurity range b) 620-622, i.e., the perimeter of n 
mold impurity range (b), according to this process - a joint with a genuineness field (of course, p mold 
impurity range (b) is included) becomes clear genuineness or substantially. This means that a LDD field 
and a channel formation field can form a very good joint, when TFT is completed behind. 
[0111] Next, the electric conduction film used as gate wiring is formed. In addition, although gate 
wiring may be formed by the electric conduction film of a monolayer, it is desirable to consider as 
cascade screens, such as a bilayer and three layers, if needed. In this example, the cascade screen which 
becomes by the 1st electric conduction film 623 and the 2nd electric conduction film 624 is formed. 
( Drawing 7 (D)) 

[01 12] Here as the 1st electric conduction film 623 and the 2nd electric conduction film 624 A tantalum 
(Ta), titanium (Ti), molybdenum (Mo), a tungsten (W), the electric conduction film (typical ~ the 
tantalum nitride film --) which uses as a principal component chromium (Cr), the element chosen from 
silicon (Si), or said element The nitriding tungsten film, the titanium nitride film, or the alloy film 
(typically a Mo-W alloy, a Mo-Ta alloy) that combined said element can be used. 
[01 13] In addition, the 1st electric conduction film 623 is set to 10-50nm (preferably 20-30nm), and 
should just set the 2nd electric conduction film 624 to 200-400nm (preferably 250-350nm). In this 
example, the nitriding tungsten (WN) film of 50nm thickness is used as the 1st electric conduction film 
623, and the tungsten film of 350nm thickness is used as the 2nd electric conduction film 624. In 
addition, although not illustrated, it is effective to form a silicone film in the bottom of the 1st electric 
conduction film 623 by the thickness of about 2-20nm. 

[0114] Next, the 1st electric conduction film 623 and the 2nd electric conduction film 624 are etched by 
package, and the gate wiring 625-628 of 400nm thickness is formed. At this time, the gate wiring 626 
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and 627 formed in a drive circuit is formed so that it may lap through the part and gate dielectric film 
615 of n mold (impurity range b) 620-622. This overlapping part serves as a Lov field behind. In 
addition, gate wiring 628a and 628b In the cross section, although it is visible to two, it is formed from 
one pattern connected continuously in practice. ( Drawing 7 (E)) 

[0115] Next, the resist mask 629 is formed and the impurity ranges 630 and 631 which add p mold 
impurity element (this example boron), and contain boron in high concentration are formed. They are 
3x1020 - 3x1021 atoms/cm3 by the ion doping method (of course, the ion implantation method may be 
used) for having used diboron hexahydride (B-2 H6) in this example. Boron is added by concentration 
(typically 5x1020 - 1x1021 atoms/cm3). In addition, in this specification, the impurity range containing 
p mold impurity element is defined as p mold impurity range (a) by the above-mentioned density range. 
( Drawing 8 (A)) 

[0116] Next, the resist mask 629 is removed and the resist masks 632-634 are formed for the field used 
as gate wiring and the p channel mold TFT in a wrap form. And the impurity ranges 635-641 which add 
n mold impurity element (this example Lynn), and include Lynn in high concentration are formed. Here, 
it carries out by the ion doping method (of course, the ion implantation method may be used) for having 
used phosphoretted hydrogen (PH3), and concentration of Lynn of this field is made into 1x1020 - 
1x1021 atoms/cm3 (typically 2x1020 - 5x1021 atoms/cm3). ( Drawin g 8 (B)) 
[0117] In addition, in this specification, the impurity range containing n mold impurity element is 
defined as n mold impurity range (a) by the above-mentioned density range. Moreover, although Lynn 
or boron already added at the last process is contained in the field in which impurity ranges 635-641 
were formed, since Lynn will be added by concentration high enough, it is not necessary to consider the 
effect of Lynn added at the last process, or boron. Therefore, in this specification, impurity ranges 635- 
641 may be put in another way as n mold impurity range (a). 

[0118] Next, the resist masks 632-634 are removed and the protective coat 642 which becomes by the 
insulator layer containing silicon is formed, thickness ~ 25-100nm (preferably 30-50nm) ~ then, it is 
good. Suppose that the silicon nitride film of 25nm thickness is used in this example. 
[01 19] Next, n mold impurity element (this example Lynn) is added in self align by using gate wiring 
625-628 as a mask. In the formed impurity ranges 643-646, in this way, the concentration of 1 / 2 - 1/10 
(typically 1/3-1/4) of said n mold impurity range (b) (-- however, 5 to 10 times as high concentration 
as the boron concentration added at the above-mentioned channel dope process ~ typical - 1x1016 - 
5x1018 atoms/cm3 - it adjusts so that Lynn may be typically added by 3x1017 - 3x101 8 atoms/cm3). In 
addition, in this specification, the impurity range (however, p mold impurity range (a) is removed) 
containing n mold impurity element is defined as n mold impurity range (c) by the above-mentioned 
density range. ( Drawing 8 (C)) 

[0120] Although Lynn will be added through the insulator layer (cascade screen of the cap film 642 and 
gate dielectric film 615) of 105nm thickness at this process, a protective coat 642 also functions as a 
mask. That is, the offset field of the die length equivalent to the thickness of a protective coat 642 will 
be formed. 

[0121] In addition, the part hidden with gate wiring at this process is removed, and they are 1x1016 - 
5x1018 atoms/cm3 also to all impurity ranges. Although Lynn is added by concentration, since it is very 
low concentration, the function of each impurity range is not affected. Moreover, in n mold (impurity 
range b) 643-646, they are already 1x1015 - 1x1018 atoms/cm3 at a channel dope process. Although the 
boron of concentration is added, since Lynn is added with boron 5 to 10 times the concentration of being 
contained at this process in p mold impurity range (b), you may think that boron does not affect the 
function of n mold impurity range (b) in this case, either. 

[0122] Then, in order to activate n mold or p mold impurity element added by each concentration, the 
heat treatment process was performed. This process can use together the furnace annealing method, the 
laser annealing method, the lamp annealing method, or them, and can perform them. What is necessary 
is just to perform 500-800 degrees C at 550-600 degrees C preferably into an inert atmosphere, when 
carrying out by the furnace annealing method. In this example, 600 degrees C and heat treatment of 4 
hours are performed, and an impurity element is activated. ( Drawing 8 (D)) 
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[0123] In addition, in this example, where the laminating of the silicon nitride film 642 is carried out, 
gate wiring is covered, and the activation process is performed in the condition. In this example, since 
the laminating of the silicon nitride film is carried out, it is possible to perform an activation process at 
high temperature, without caring about the problem of a pinhole. 

[0124] Next, after an activation process, in the ambient atmosphere containing 3 - 100% of hydrogen, 
heat treatment of 1 - 4 hours is performed at 300-450 degrees C, and a barrier layer is hydrogenated. 
This process is a process which carries out termination of the dangling bond of a semi-conductor layer 
by the hydrogen excited thermally. As other means of hydrogenation, plasma hydrogenation (the 
hydrogen excited by the plasma is used) may be performed. 

[0125] If an activation process is finished, it is 500nm - 1.5 micrometers. The 1st interlayer insulation 
film 650 of thickness is formed. At this example, it is 1 micrometer as the 1st interlayer insulation film 
650. The acrylic of thickness is formed by the applying method. Moreover, it is also possible as other 1st 
interlayer insulation film 650 to use organic resin film, such as polyimide, a polyamide, 
polyimidoamide, and BCB (benz-cyclo-butene). 

[0126] Then, the contact hole which arrives at each source field or drain field of TFT is formed. After 
forming Ti film on the whole surface by the spatter at this time, the contact hole which pierces through 
Ti film and the organic resin film by dry etching using a resist mask is formed. A resist mask is 
removed, the film which uses aluminum as a principal component is formed in the whole surface, 
patterning is performed to the above-mentioned dry etching and coincidence, and source wiring 651-654 
and the drain wiring 655-657 are formed in them. In this way, contact structure shown with the gestalt of 
operation of this invention is realized. 

[0127] In addition, in order to form a CMOS circuit, the drain wiring 655 is communalized between the 
p channel mold TFT and the n channel mold TFT. Moreover, although not illustrated, in this example, it 
considers as the cascade screen of the two-layer structure in which 500nm of aluminum film which 
includes [ Ti film ] this wiring for 200nm and Ti was formed. ( Drawing 9 (A)) 
[0128] Moreover, a hydrogenation process may be performed further after this. For example, the same 
effectiveness is acquired, even if it is good to perform heat treatment of 1 - 12 hours at 300-450 degrees 
C or uses the plasma hydrogenating method in the ambient atmosphere containing 3 - 100% of 
hydrogen. 

[0129] Then, it is about 1 micrometer about the 2nd interlayer insulation film 659 which consists of 
organic resin. It forms in thickness. As organic resin, polyimide, an acrylic, a polyamide, 
polyimidoamide, BCB (benz-cyclo-butene), etc. can be used. The point for the membrane formation 
approach that the advantage of using the organic resin film is simple, the point that parasitic capacitance 
can be reduced since specific inductive capacity is low, the point of excelling in surface smoothness, etc. 
are got. In addition, the organic resin film and the organic system SiO except having mentioned above A 
compound etc. can also be used. Here, it calcinates and forms at 300 degrees C after applying to a 
substrate using the polyimide of the type which carries out thermal polymerization. 
[0130] Next, in the field used as a pixel circuit, a screen 660 is formed on the 2nd interlayer insulation 
film 659. In addition, in this specification, **** called a screen is used for the purpose of interrupting 
light and an electromagnetic wave. A screen 660 forms in the thickness of 100-300nm the film which 
becomes by the element chosen from aluminum (aluminum), titanium (Ti), and a tantalum (Ta), or one 
of elements by the film used as a principal component. In this example, the aluminum film which made 
lwt% titanium contain is formed in the thickness of 125nm. 

[0131] In addition, if 5-50nm of insulator layers, such as an oxidation silicone film, is formed on the 2nd 
interlayer insulation film 659, the adhesion of the screen formed on this can be raised. Moreover, it is 
CF4 to the front face of the 2nd interlayer insulation film 659 formed by organic resin. If plasma 
treatment using gas is performed, the adhesion of the screen formed on the film by surface treatment can 
be raised. 

[0132] Moreover, it is also possible to form not only a screen but other connection wiring using the 
aluminum film which made this titanium contain. For example, connection wiring which connects 
between components in a drive circuit can be formed. However, before forming the ingredient which 
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forms a screen or connection wiring in that case, it is necessary to form a contact hole in the 2nd 
interlayer insulation film beforehand. 

[0133] Next, the oxide 661 with a thickness of 20-100nm (preferably 30-50nm) is formed in the front 
face of a screen 660 by the anode oxidation method or the plasma oxidation method (this example anode 
oxidation method). In this example, since the film which uses aluminum as a principal component as a 
screen 660 was used, the aluminum-oxide film (alumina film) is formed as an anodic oxidation object 
661. 

[0134] Next, the contact hole which reaches the drain wiring 657 is formed in the 3rd interlayer 
insulation film 659 and the passivation film 658, and the pixel electrode 662 is formed. In addition, the 
pixel electrode 663 is a pixel electrode of adjoining another pixel. In making it into a transparency mold 
liquid crystal display, when making it into the liquid crystal display of a reflective mold using the 
transparence electric conduction film, the ingredient film which has reflexibility should just be used for 
the pixel electrodes 662 and 663. Here, in order to consider as the liquid crystal display of a 
transparency mold, the indium oxide tin (ITO) film is formed in the thickness of 1 lOnm by the spatter. 
[0135] Moreover, at this time, the pixel electrode 662 and a screen 660 lap through the anodization 
object 661, and form retention volume (capacitance and storage ) 664. In addition, it is desirable in this 
case floating (condition isolated electrically), fixed potential, and to set a screen 660 as common 
potential (middle potential of the picture signal sent as data) preferably. 

[0136] In this way, on the same substrate, the active-matrix substrate with a drive circuit and a pixel 
circuit was completed. In addition, in drawing 9 (B), the p channel mold TFT301 and the n channel 
mold 802 and TFT 803 are formed in a drive circuit, and the pixel TFT804 which becomes with the n 
channel mold TFT is formed in a pixel circuit. 

[0137] The process which produces an active matrix liquid crystal display is explained from a active- 
matrix substrate here. The orientation film is formed to the substrate of the condition of draw ing 9 (B). 
In this example, the polyimide film is used as orientation film. Moreover, the transparence electric 
conduction film and the orientation film 4 are formed in an opposite substrate. In addition, a color filter 
and a screen may be formed in an opposite substrate if needed. 

[0138] Next, after forming the orientation film, it adjusts so that orientation may be carried out with the 
fixed pre tilt angle which performs rubbing processing and has a liquid crystal molecule. And a pixel 
circuit, and the active-matrix substrate and opposite substrate with which the drive circuit was formed 
are stuck and set through a sealant, a spacer (not shown [ both ]), etc. according to a well-known eel 
**** process. Then, liquid crystal is poured in among both substrates and it closes completely with 
encapsulant (not shown). What is necessary is just to use a well-known liquid crystal ingredient for 
liquid crystal. Thus, an active matrix liquid crystal display is completed. 
[0139] Next, the configuration of this active matrix liquid crystal display is explained using the 
perspective view of drawing 10 . In addition, for the cross-section structural-drawing [ of drawing 1 - 
drawing 4 ], and correspondence ****** reason, the common sign is used for drawing 8 . A active- 
matrix substrate consists of a pixel circuit 901 formed on the quartz substrate 601, a scan (gate) signal 
drive circuit 902, and an image (source) signal drive circuit 903. The pixel TFT804 of a pixel circuit is 
the n channel mold TFT, and the drive circuit prepared on the outskirts is constituted on the basis of the 
CMOS circuit. The scan signal drive circuit 902 and the picture signal drive circuit 903 are connected to 
the pixel circuit 901 with the gate wiring 628 and source wiring 654, respectively. Moreover, the 
connection wiring 906 and 907 from the external I/O terminal 905 to which FPC904 was connected to 
the input/output terminal of a drive circuit is formed. 

[0140] Next, an example of the circuitry of the active matrix liquid crystal display shown in drawing 10 
is shown in drawing 1 1 . this example - an active matrix liquid crystal ~ a display ~ a picture signal - a 
drive - a circuit - 1001 - a scan - a signal — a drive — a circuit ~ (-- A --) - 1007 ~ a scan ~ a signal - 
- a drive - a circuit ~ (-- B --) - 101 1 ~ precharge - a circuit ~ 1012 - a pixel ~ a circuit ~ 1006 ~ 
having -****. In addition, the picture signal processing circuit 1001 and the scan signal drive circuit 
1007 are included in this specification in a drive circuit. 

[0141] The picture signal drive circuit 1001 is equipped with the shift register circuit 1002, the level- 
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shifter circuit 1003, the buffer circuit 1004, and the sampling circuit 1005. Moreover, the scan signal 
drive circuit (A) 1007 is equipped with the shift register circuit 1008, the level-shifter circuit 1009, and 
the buffer circuit 1010. The scan signal drive circuit (B) 101 1 is also the same configuration. 
[0142] In addition, the configuration of this example is easily realizable by producing TFT according to 
the process shown in drawing 6 -9. Moreover, although this example shows only the configuration of a 
pixel circuit and a drive circuit, if the making process of this example is followed, it is also possible a 
signal dividing network, a subharmonics circuit, a D/A converter circuit, an operational amplifier circuit, 
a gamma correction circuit, and to form digital disposal circuits (for you to call it a logical circuit), such 
as a microprocessor circuit, on the same substrate further. 

[0143] Thus, this invention can realize the semiconductor device which includes the drive circuit for 
driving a pixel circuit and this pixel circuit on the same substrate at least, for example, the 
semiconductor device which possesses a digital disposal circuit, a drive circuit, and a pixel circuit on the 
same substrate. 

[0144] Moreover, if the process to drawing 7 (B) of this example is performed, the crystalline substance 
silicone film of the unique crystal structure which has a continuity in a crystal lattice will be formed. 
Hereafter, these people explain an outline about the description of the crystal structure investigated 
experimentally. In addition, this description is in agreement with the description of the semi-conductor 
layer which forms the barrier layer of TFT completed by this example. 

[0145] The above-mentioned crystalline substance silicone film has two or more needlelike or crystal 
structures which rod-like crystals (it is hereafter written as a cylindrical crystal) gathered, and were 
located in a line, if it sees microscopically. This can be easily checked by observation by TEM 
(transmission electron microscopy). 

[0146] Since the crystalline substance silicone film of this example can be regarded as there being 
extremely few defects in crystal grain, and the grain boundary not existing substantially, it may be 
considered to be a single crystal silicone film or a substantial single crystal silicone film. 
[0147] In addition, the configuration of this example can be freely combined with any configuration of 
examples 1-4. 

[0148] It is also possible to use, in case [example 6] this invention forms an interlayer insulation film on 
the conventional MOSFET and TFT is formed on it. That is, it is also possible to realize the 
semiconductor device of the three-dimensional structure. Moreover, it is also possible to use SOI 
substrates, such as SIMOX, Smart-Cut (trademark of SOITEC), and ELTRAN (trademark of canon 
incorporated company), as a substrate. 

[0149] In addition, the configuration of this example can be freely combined with any configuration of 
examples 1-5. 

[0150] [Example 7] this invention can also be applied to a active-matrix mold EL display. The example 
is shown in drawing 12 . 

[0151] Drawing 12 is the circuit diagram of a active-matrix mold EL display. 81 expresses the pixel 
circuit and the direction drive circuit 82 of X and the direction drive circuit 83 of Y are formed around 
it. Moreover, each pixel of the pixel circuit 81 has TFT84 for switching, a capacitor 85, TFT86 for 
current control, and an organic EL device 87, and direction signal-line of X 88a (or 88b) and direction 
signal-line of Y 89a (or 89b and 89c) are connected to TFT84 for switching. Moreover, in TFT86 for 
current control, they are power-source line 90a and 90b. It connects. 

[0152] In the active-matrix mold EL display of this example, TFT used for the direction drive circuit 82 
of X, the direction drive circuit 83 of Y, or TFT86 for current control is formed combining the p channel 
mold TFT301 of drawing 9 (B), and the n channel mold 302 or TFT 303. Moreover, TFT of TFT84 for 
switching is formed with the n channel mold TFT804 of drawing 9 (B). 

[0153] In addition, which configuration of examples 1-6 may be combined to the active-matrix mold EL 
display of this example. 

[0154] The liquid crystal display produced by [example 8] this invention can use various liquid crystal 
ingredients. As such an ingredient, the mixture (antiferroelectricity liquid crystal mixture) of TN liquid 
crystal, PDLC (polymer distributed liquid crystal) and FLC (ferroelectric liquid crystal), AFLC (anti- 
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************) or FLC> ^ AFLC is mentioned. 

[0155] For example "H. Fume et al.;Charakteristics and Drivng Scheme of Polymer-Stabilized 
Monostable FLCD Exhibiting Fast Response Time and High Contrast Ratio with Gray-Scale Capability, 
SID, 1998", "T. Yoshida et al.;A Full-Color Thresholdless Antiferroelectric LCDExhibiting Wide 
Viewing Angle with Fast Response Time, 841, SID97DIGEST, 1997", "S. Inui et al.;Thresholdless 
antiferroelectricity in liquid crystals and its application to displays, 671-673, J.Mater.Chem.6(4), The 
ingredient indicated by 1996" or U.S. Pat. No. 5,594,569 can be used. 

[0156] what shows the electro-optics response characteristic of a V character mold (or U character 
mold) to the non-threshold antiferroelectricity liquid crystal mixture (Thresholdless Antiferroelectric 
LCD : write it as TL- AFLC) in which the electro-optics response characteristic from which permeability 
changes continuously to electric field especially is shown ~ it is ~ the driver voltage ~ about - the 
about [ **2.5V ] (about 1 micrometer - 2 micrometers of eel thickness) thing is also found out. 
Therefore, possibility of the supply voltage for pixel circuits being managed with about 5-8V, and 
operating a drive circuit and a pixel circuit with the same supply voltage is suggested. That is, low- 
power-ization of the whole liquid crystal display can be attained. 

[0157] Moreover, a ferroelectric liquid crystal and antiferroelectricity liquid crystal have the advantage 
that a speed of response is quick compared with TN liquid crystal. Since TFT which is used by this 
invention can realize TFT with a very quick working speed, it can realize a liquid crystal display with 
the quick image speed of response which fully employed the speed of the speed of response of a 
ferroelectric liquid crystal or antiferroelectricity liquid crystal efficiently. 
[0158] Moreover, generally, non-threshold antiferroelectricity liquid crystal mixture has large 
spontaneous polarization, and its dielectric constant of the liquid crystal itself is high. For this reason, in 
using non-threshold antiferroelectricity liquid crystal mixture for a liquid crystal display, comparatively 
big retention volume is needed for a pixel. Therefore, it is desirable to use non-threshold 
antiferroelectricity liquid crystal mixture with small spontaneous polarization. Since the retention 
volume shown by drawing 9 (B) of an example 5 in such semantics can accumulate a big capacity in a 
small area, it is desirable. 

[0159] In addition, it cannot be overemphasized that it is effective to use the liquid crystal display of this 
example as a display display of electronic equipment, such as a personal computer. 
[0160] Moreover, the configuration of this example can be freely combined with any configuration of 
examples 1-7. 

[0161] [Example 9] this example explains the example which produced EL (electroluminescence) 
display using this invention. In addition, drawing 13 (A) is the plan of EL display of this invention, and 
drawing 13 (B) is the sectional view. 

[0162] In drawing 13 (A), for 4001, as for a picture element part and 4003, a substrate and 4002 are [ a 
source side drive circuit and 4004 ] gate side drive circuits, and each drive circuit results in FPC 
(flexible print circuit)4006 through wiring 4005, and is connected to an external instrument. 
[0163] At this time, as a picture element part 4002, the source side drive circuit 4003, and the gate side 
drive circuit 4004 are surrounded, the 1st sealant 4101, the covering material 4102, a filler 4103, and the 
2nd sealant 4104 are formed. 

[0164] Moreover, drawing 13 (B) is drawing 13 (A) A-A It is equivalent to the cut sectional view, and 
TFT4202 for current control (TFT which controls the current to an EL element) contained in the drive 
TFT(however, n channel mold TFT and p channel mold TFT are illustrated here.) 4201 included in the 
source side drive circuit 4003 and a picture element part 4002 is formed on the substrate 4001 . 
[0165] In this example, TFT of the same structure as the p channel mold TFT of drawing 9 or the n 
channel mold TFT is used for drive TFT4201, and TFT of the same structure as the p channel mold TFT 
of drawing 9 is used for TFT4202 for current control. Moreover, the retention volume (not shown) 
connected to the gate of TFT4202 for current control is prepared in a picture element part 4002. 
[0166] On drive TFT4201 and a pixel TFT4202, the interlayer insulation film (flattening film) 4301 
which becomes with an organic resin ingredient is formed, and the pixel electrode (anode plate) 4302 
electrically connected with the drain of a pixel TFT4202 is formed on it. As a pixel electrode 4302, the 
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large transparence electric conduction film of a work function is used. As transparence electric 
conduction film, the compound of indium oxide and the tin oxide, the compound of indium oxide and a 
zinc oxide, a zinc oxide, the tin oxide, or indium oxide can be used. Moreover, what added the gallium 
may be used for said transparence electric conduction film. 

[0167] And an insulator layer 4303 is formed on the pixel electrode 4302, and, as for the insulator layer 
4303, opening is formed on the pixel electrode 4302. In this opening, the EL (electroluminescence) layer 
4304 is formed on the pixel electrode 4302. The EL layer 4304 can use a well-known organic 
electroluminescence ingredient or inorganic EL ingredient. Moreover, whichever may be used although 
there are a low-molecular system (monomer system) ingredient and a macromolecule system (polymer 
system) ingredient as organic electroluminescence ingredient. 

[0168] The formation approach of the EL layer 4304 should just use a well-known vacuum evaporationo 
technique or the applying method technique. Moreover, what is necessary is just to make structure of EL 
layer into a laminated structure or monolayer structure, combining freely a hole injection layer, an 
electron hole transportation layer, a luminous layer, an electronic transportation layer, or an electronic 
injection layer. 

[0169] On the EL layer 4304, the cathode 4305 which consists of electric conduction film (the electric 
conduction film which uses aluminum, copper, or silver as a principal component typically, or cascade 
screen of them and other electric conduction film) which has protection-from-light nature is formed. 
Moreover, as for the moisture which exists in the interface of cathode 4305 and the EL layer 4304, or 
oxygen, eliminating as much as possible is desirable. Therefore, the device of carrying out continuation 
membrane formation of both in a vacuum, or forming the EL layer 4304 in nitrogen or a rare-gas 
ambient atmosphere, and forming cathode 4305, making neither oxygen nor moisture touched is 
required. At this example, the above membrane formation is enabled by using the membrane formation 
equipment of a multi chamber method (cluster tool method). 

[0170] And cathode 4305 is electrically connected to wiring 4005 in the field shown by 4306. Wiring 
4005 is wiring for giving a predetermined electrical potential difference to cathode 4305, and is 
electrically connected to FPC4006 through the anisotropic conductive film 4307. 
[0171] The EL element which consists of the pixel electrode (anode plate) 4302, an EL layer 4304, and 
cathode 4305 as mentioned above is formed. This EL element is surrounded by the covering material 
4102 stuck on the substrate 4001 by the 1st sealant 4101 and the 1st sealant 4101, and is enclosed by the 
filler 4103. 

[0172] As covering material 4102, glass material, metal material (typically stainless steel material), 
ceramic material, and plastics material (plastic film is also included) can be used. As plastics material, 
an FRP (Fiberglass-Reinforced Plastics) plate, a PVF (polyvinyl fluoride) film, a Mylar film, polyester 
film, or an acrylic resin film can be used. Moreover, the sheet of the structure which sandwiched 
aluminium foil with the PVF film or the Mylar film can also be used. 

[0173] However, covering material must be transparent when the direction of a light emission from an 
EL element goes to a covering material side. In that case, transparence matter like a glass plate, a plastic 
sheet, polyester film, or an acrylic film is used. 

[0174] Moreover, as a filler 4103, ultraviolet-rays hardening resin or heat-curing resin can be used, and 
PVC (polyvinyl chloride), an acrylic, polyimide, an epoxy resin, silicone resin, and PVB (polyvinyl 
BUCHIRARU) or EVA (ethylene vinyl acetate) can be used. If the matter which can adsorb the 
hygroscopic matter (preferably barium oxide) or oxygen is prepared in the interior of this filler 4103, 
degradation of an EL element can be controlled. 

[0175] Moreover, a spacer may be made to contain in a filler 4103. At this time, if a spacer is formed 
with the barium oxide, it is possible to give hygroscopicity to the spacer itself. Moreover, when a spacer 
is formed, it is also effective to prepare the resin film on cathode 4305 as a buffer layer which eases the 
pressure from a spacer. 

[0176] Moreover, wiring 4005 is electrically connected to FPC4006 through the anisotropic conductive 
film 4307. Wiring 4005 tells the signal sent to a picture element part 4002, the source side drive circuit 
4003, and the gate side drive circuit 4004 to FPC4006, and is electrically connected with an external 
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instrument by FPC4006. 

[0177] Moreover, in this example, the 2nd sealant 4104 is formed so that the disclosure section of the 
1st sealant 4101 and a part of FPC4006 may be covered, and it has structure which intercepts an EL 
element from the open air thoroughly. In this way, it becomes EL display which has the cross-section 
structure of drawing 13 (B). 

[0178] In addition, EL display of this example may be produced combining which configuration of 
examples 1-7. 

[0179] [Example 10] It is here, and top-face structure is shown in drawing 15 (A), and a circuit diagram 
is shown for the still more detailed cross-section structure of a picture element part in drawing 15 (B) at 
drawing 14 . What is necessary is just to refer to mutually in drawing 14 , drawing 15 (A), and drawing 
15 (B), since a common sign is used. 

[0180] In drawing 14 , TFT4402 for switching prepared on the substrate 4401 is formed using the n 
channel mold TFT of drawing 9 . Therefore, just refer to the explanation of the n channel mold TFT for 
explanation of structure. Moreover, wiring shown by 4403 is gate electrode 4404a of TFT4402 for 
switching, and 4404b. It is gate wiring connected electrically. 

[0181] In addition, although considered as the double-gate structure where two channel formation fields 
are formed, in this example, you may be the single gate structure or the triple gate structure formed three 
where one channel formation field is formed. 

[0182] Moreover, the drain wiring 4405 of TFT4402 for switching is electrically connected to the gate 
electrode 4407 of TFT4406 for current control. In addition, TFT4406 for current control is formed using 
the p channel mold TFT of drawing 9 . Therefore, just refer to the explanation of the p channel mold 
TFT for explanation of structure. In addition, although considered as single gate structure in this 
example, you may be double-gate structure or triple gate structure. 

[0183] The 1st passivation film 4408 is formed on TFT4402 for switching, and TFT4406 for current 
control, and the flattening film 4409 which consists of resin is formed on it. It is very important to carry 
out flattening of the level difference by TFT using the flattening film 4409. Since EL layer formed 
behind is very thin, poor luminescence may be caused when a level difference exists. Therefore, before 
forming a pixel electrode so that EL layer can be formed as much as possible in a flat side, it is desirable 
to carry out flattening. 

[0184] Moreover, 4410 is a pixel electrode (anode plate of an EL element) which consists of 
transparence electric conduction film, and is electrically connected to the drain wiring 4417 of TFT4406 
for current control. As transparence electric conduction film, the compound of indium oxide and the tin 
oxide, the compound of indium oxide and a zinc oxide, a zinc oxide, the tin oxide, or indium oxide can 
be used. Moreover, what added the gallium may be used for said transparence electric conduction film. 
[0185] The EL layer 441 1 is formed on the pixel electrode 4410. In addition, although only 1 pixel is 
illustrated in drawing 14 , EL layer corresponding to each color of R (red), G (green), and B (blue) is 
made and divided in this example. Moreover, in this example, the low-molecular system organic 
electroluminescence ingredient is formed with vacuum deposition. It is considering as the laminated 
structure which prepared the copper-phthalocyanine (CuPc) film of 20nm thickness as a hole injection 
layer, and specifically prepared the tris-8-quinolinolato aluminum complex (Alq3) film of 70nm 
thickness as a luminous layer on it. Alq3 The luminescent color is controllable by adding fluorochromes, 
such as Quinacridone, perylene, or DCM 1 . 

[0186] However, the above example is an example of the organic electroluminescence ingredient which 
can be used as an EL layer, and there is no need of limiting to this. What is necessary is just to form EL 
layer (layer for moving luminescence and the carrier for it), combining freely a luminous layer, a charge 
transportation layer, or a charge impregnation layer. For example, although this example showed the 
example which uses a low-molecular system organic electroluminescence ingredient as an EL layer, a 
macromolecule system organic electroluminescence ingredient may be used. Moreover, it is also 
possible to use inorganic materials, such as silicon carbide, as a charge transportation layer or a charge 
impregnation layer. These organic electroluminescence ingredients and inorganic materials can use a 
well-known ingredient. 
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[0187] Next, on the EL layer 441 1, the cathode 4412 which consists of electric conduction film is 
formed. In the case of this example, the alloy film of aluminum and a lithium is used as electric 
conduction film. Of course, the well-known MgAg film (alloy film of magnesium and silver) may be 
used. What is necessary is just to use the electric conduction film which added the electric conduction 
film which consists of an element belonging to one group of a periodic table, or two groups as a cathode 
material, or those elements. 

[0188] When formed to this cathode 4412, EL element 4413 is completed. In addition, EL element 4413 
here points out the capacitor formed in the pixel electrode (anode plate) 4410, the EL layer 441 1, and 
cathode 4412. 

[0189] Next, the top-face structure of the pixel in this example is explained using drawing 15 (A). The 
source field of TFT4402 for switching is connected to source wiring 4415, and a drain is connected to 
the drain wiring 4405. Moreover, the drain wiring 4405 is electrically connected to the gate electrode 
4407 of TFT4406 for current control. Moreover, the source field of TFT4406 for current control is 
electrically connected to the current supply source line 4416, and a drain is electrically connected to the 
drain wiring 4417. Moreover, the drain wiring 4417 is electrically connected to the pixel electrode 
(anode plate) 44 1 8 shown by the dotted line. 

[0190] Retention volume is formed in the field shown by 4419 at this time. Retention volume 4419 is 
formed between the insulator layer (not shown) of the same layer as the semi-conductor film 4420 and 
gate dielectric film which were electrically connected with the current supply source line 4416, and the 
gate electrode 4407. Moreover, the capacity formed by the same layer (not shown) as the gate electrode 
4407 and the 1st interlayer insulation film and the current supply source line 4416 can also be used as 
retention volume. 

[0191] [Example 11] This example explains EL display with pixel structure which is different in an 
example 10. Drawing 16 is used for explanation. In addition, what is necessary is just to refer to 
explanation of an example 10 about the part to which the same sign as drawing 14 is given. 
[0192] In drawin g 16 , TFT of the same structure as the n channel mold TFT of drawing 9 is used as 
TFT4501 for current control. Of course, the gate electrode 4502 of TFT4501 for current control is 
electrically connected to the drain wiring 4405 of TFT4402 for switching. Moreover, the drain wiring 
4503 of TFT4501 for current control is electrically connected to the pixel electrode 4504. 
[0193] In this example, the pixel electrode 4504 which consists of electric conduction film functions as 
cathode of an EL element. What is necessary is just to specifically use the electric conduction film 
which added the electric conduction film which consists of an element belonging to one group of a 
periodic table, or two groups, or those elements, although the alloy film of aluminum and a lithium is 
used. 

[0194] The EL layer 4505 is formed on the pixel electrode 4504. In addition, although only 1 pixel is 
illustrated in drawing 16 , EL layer corresponding to G (green) is formed by vacuum deposition and the 
applying method (preferably spin coating method) in this example. It is considering as the laminated 
structure which prepared the lithium fluoride (LiF) film of 20nm thickness as an electronic injection 
layer, and specifically prepared the PPV (poly para-phenylene vinylene) film of 70nm thickness as a 
luminous layer on it. 

[0195] Next, on the EL layer 4505, the anode plate 4506 which consists of transparence electric 
conduction film is formed. In the case of this example, the electric conduction film which consists of a 
compound of indium oxide and the tin oxide or a compound of indium oxide and a zinc oxide as 
transparence electric conduction film is used. 

[0196] When formed to this anode plate 4506, EL element 4507 is completed. In addition, EL element 
4507 here points out the capacitor formed in the pixel electrode (cathode) 4504, the EL layer 4505, and 
the anode plate 4506. 

[0197] When the electrical potential difference applied to an EL element is a high voltage more than of 
10V, degradation by the hot carrier effect actualizes in TFT4501 for current control. In such a case, it is 
effective to use the n channel mold TFT of the structure of this invention as TFT4501 for current 
control. It is also possible to give a function equivalent to the retention volume 4418 shown in drawing 
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15 (A) and (B) by carrying out. Since it is smaller than the case where the capacitance of retention 
volume makes it operate by the analog drive method and ends when operating EL indicating equipment 
by the digital drive method especially, gate capacitance can be substituted for retention volume. 
[0198] In addition, since degradation by the above-mentioned hot carrier effect stops posing a problem 
so much when the electrical potential difference applied to an EL element becomes less than [ 5 V ] 
preferably below 10V, the n channel mold TFT of the structure which omitted the LDD field 4509 in 
drawing 16 may be used. 

[0199] [Example 12] this example shows the example of the pixel structure where it can use for the 
picture element part of EL display shown in the example 10 or the example 1 1 to drawing 17 (A) - (C). 
in addition, this example ~ setting -- 4601 -- in gate wiring of TFT4602 for switching, and 4604, a 
capacitor, and 4606 and 4608 make it as a current supply source line, and 4607 makes TFT for current 
control, and 4605 an EL element for the source wiring of TFT4602 for switching, and 4603. 
[0200] Drawing 17 (A) is an example at the time of making the current supply source line 4606 common 
between two pixels. That is, the description is formed so that two pixels may serve as axial symmetry 
focusing on the current supply source line 4606. In this case, since the number of a current supply line 
can be reduced, a picture element part can be further made highly minute. 

[0201] Moreover, drawing 17 (B) is an example at the time of forming the current supply source line 
4608 in parallel with the gate wiring 4603. In addition, although it has structure established so that the 
current supply source line 4608 and the gate wiring 4603 might not lap in drawing 17 (B), if it is wiring 
formed in the layer from which both differ, it can also prepare so that it may lap through an insulator 
layer. In this case, since the current supply line 4608 and the gate wiring 4603 can be made to share 
monopoly area, a picture element part can be further made highly minute. 

[0202] Moreover, drawing 17 (C) forms the current supply source line 4608 in parallel with the gate 
wiring 4603 like the structure of drawing 17 (B), and the description is that it forms two pixels further so 
that it may become axial symmetry focusing on the current supply source line 4608. Moreover, it is also 
effective to form the current supply source line 4608 so that it may lap with either of the gate wiring 
4603. In this case, since the number of a current supply line can be reduced, a picture element part can 
be further made highly minute. 

[0203] [Example 13] An example 9 thru/or EL display of any 1 of 12 are good also as structure which 
prepared how many TFT(s) in one pixel. For example, three thru/or six, or TFT beyond it may be 
prepared. This invention can be carried out without being limited to the pixel structure of EL display. 
[0204] The CMOS circuit and picture element part which were formed by carrying out the [example 14] 
invention in this application can be used for various electro-optic devices (an active matrix liquid crystal 
display, a active-matrix mold EL display, active-matrix mold EC display). That is, the invention in this 
application can be carried out on all the electronic equipment that built these electro-optic devices into 
the display. 

[0205] As such electronic equipment, a video camera, a digital camera, a projector (a rear mold or front 
mold), a head mount display (goggles mold display), car navigation, a car stereo, a personal computer, 
Personal Digital Assistants (a mobile computer, a cellular phone, or digital book), etc. are mentioned. 
Those examples are shown in drawing 18 , drawing 19 , and drawing 20 . 

[0206] Drawing 18 (A) is a personal computer and contains a body 2001, the image input section 2002, 
a display 2003, and keyboard 2004 grade. This invention is applicable to the drive circuit of the image 
input section 2002, a display 2003, or others. 

[0207] Drawing 18 (B) is a video camera and contains a body 2101, a display 2102, the voice input 
section 2103, the actuation switch 2104, a dc-battery 2105, and television section 2106 grade. This 
invention is applicable to the drive circuit of a display 2102 or others. 

[0208] Drawing 18 (C) is a mobile computer (Mobile computer), and contains a body 2201, the camera 
section 2202, the television section 2203, the actuation switch 2204, and display 2205 grade. This 
invention is applicable to the drive circuit of a display 2205 or others. 

[0209] Drawing 18 (D) is a goggles mold display, and contains a body 2301, a display 2302, and arm 
section 2303 grade. This invention is applicable to the drive circuit of a display 2302 or others. 
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[0210] Drawing 18 (E) is a player using the record medium (it is hereafter called a record medium) 
which recorded the program, and contains a body 2401, a display 2402, the loudspeaker section 2403, a 
record medium 2404, and actuation switch 2405 grade. In addition, this player can use music 
appreciation, movie appreciation, a game, and the Internet, using DVD (Digtial Versatile Disc), CD, etc. 
as a record medium. This invention is applicable to the drive circuit of a display 2402 or others. 
[021 1] Drawing 18 (F) is a digital camera and contains a body 2501, a display 2502, an eye contacting 
part 2503, the actuation switch 2504, the television section (not shown), etc. The invention in this 
application is applicable to the drive circuit of a display 2502 or others. 

[0212] Drawing 19 (A) is a front mold projector, and contains a projection device 2601 and screen 2602 
grade. This invention is applicable to the drive circuit of a liquid crystal display 2808 or others which 
constitutes some projection devices 2601. 

[0213] Drawing 19 (B) is a rear mold projector, and contains a body 2701, a projection device 2702, a 
mirror 2703, and screen 2704 grade. This invention is applicable to the drive circuit of a liquid crystal 
display 2808 or others which constitutes some projection devices 2702. 
[0214] In addition, drawing 19 (C) is drawing having shown an example of the structure of the 
projection devices 2601 and 2702 in drawing 19 (A) and drawing 19 (B). Projection devices 2601 and 
2702 consist of the light source optical system 2801, mirrors 2802, 2804-2806, a dichroic mirror 2803, 
prism 2807, a liquid crystal display 2808, a phase contrast plate 2809, and an incident light study system 
2810. The incident light study system 2810 consists of optical system containing a projector lens. 
Although this example showed the example of a 3 plate type, it may not be limited especially, for 
example, may be a veneer type. Moreover, an operation person may prepare suitably the optical system 
of an optical lens, the film which has a polarization function, the film for adjusting phase contrast, IR 
film, etc., etc. in the optical path shown by the arrow head in drawing 19 (C). 
[0215] Moreover, dr awing 19 (D) is drawing having shown an example of the structure of the light 
source optical system 2801 in drawing 19 (C). The light source optical system 2801 is constituted from 
this example by a reflector 281 1, the light source 2812, the lens arrays 2813 and 2814, the polarization 
sensing element 2815, and the condenser lens 2816. In addition, the light source optical system shown in 
drawing 19 (D) is especially an example, and is not limited. For example, an operation person may 
prepare suitably the optical system of an optical lens, the film which has a polarization function, the film 
which adjusts phase contrast, IR film, etc. in light source optical system. 

[0216] However, in the projector shown in drawing 19 , the case where the electro-optic device of a 
transparency mold is used is shown, and the example of application in the electro-optic device and EL 
display of a reflective mold is not illustrated. 

[0217] Drawing 20 (A) is a cellular phone and contains a body 2901, the voice output section 2902, the 
voice input section 2903, a display 2904, the actuation switch 2905, and antenna 2906 grade. The 
invention in this application is applicable to the drive circuit of the voice output section 2902, the voice 
input section 2903, a display 2904, or others. 

[0218] Drawing 20 (B) is pocket books (digital book), and contains a body 3001, displays 3002 and 
3003, a storage 3004, the actuation switch 3005, and antenna 3006 grade. This invention is applicable to 
the signal circuit of displays 3002 and 3003 or others. 

[0219] Drawing 20 (C) is a display and contains a body 3101, susceptor 3102, and display 3103 grade. 
This invention is applicable to a display 3103. Especially the display of this invention is advantageous 
when it big-screen-izes, and it is advantageous to the display of 10 inches or more (especially 30 inches 
or more) of vertical angles. 

[0220] As mentioned above, the applicability of the invention in this application is very wide, and 
applying to the electronic equipment of all fields is possible. Moreover, even if the electronic equipment 
of this example uses the configuration which consists of combination like an example 1-13 throats, it is 
realizable. 
[0221] 

[Effect of the Invention] Thus, it is realizable by using an organic material for an interlayer insulation 
film, and using the 1st metal membrane as a mask of a dry etching process to form a contact hole (for a 



http://www4.ipdl.ncipi.go.jp/cgi-bin/tran_web_cgi_ejje 



3/15/2007 



JP,2000-349301,A [DETAILED DESCRIPTION] 



Page 22 of 22 



diameter to have preferably 2 micrometers - 0.1 micrometers 3 micrometers or less) minuter than before. 

[0222] Moreover, in this invention, since the 1st interlayer insulation film is formed with the organic 
material, as compared with the case where an inorganic material is used, flattening can fully be carried 
out. Furthermore, if the 2nd and 3rd interlayer insulation film is formed with an organic material, since a 
pixel electrode can be formed in the field by which flattening was fully carried out, positive rubbing 
processing can be performed and turbulence of liquid crystal orientation can be suppressed. 
[0223] moreover, the 2nd metal layer - comparing ~ low ~ wiring can be formed into low resistance by 
using a metallic material [****] as the 1st metal membrane. In addition, poor contact can be reduced 
by using the metallic material which can form a semi-conductor layer (for example, silicon) and a good 
contact interface as the 2nd metal membrane. 

[0224] Moreover, since a selection ratio with the semi-conductor layer which uses an organic material 
and silicon as a principal component can be taken enough, a minute contact hole can be formed and size 
of a display device can be made small. Consequently, it is realizable to enlarge a numerical aperture. 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 
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[Drawing 3] 
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[Drawing 5] 
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[Drawing 8] 
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[Drawing 9] 
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[Drawing 11] 
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[Drawing 13] 
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[Drawing 16] 
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[Drawing 15] 
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[Drawing 19] 
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* fcii^ft 6 ©8f jfKSrffl v > 5 C fc 
5 0 l&i©&JiU12:LT 1*7^5 = >>.&»© £5 ft 



(4) #M 2000-349301 

6 

ttSMDSefftt-VUML, ^2W^JiSiLTi±, AKtt 
©fc&SKioT^** h#W^t£«c*-f, 

[0 0 3 0] fc*}, *H^(4, #fiW«W>fcfc5*IW» 
aSdll. 116, lis) ©TI^#4i-5, 

(TFT) ttSnftft*,*®, hy^y-m 

10 Ay-H (ft^Hyfl, ft^Ml-^) 

[0 0 3 1] ftt, h*-^©»ritl 
g£® 2&U t H 3 4rffiVNT£lTt-KW1-*. 
[0 0 3 2] tf, *«±t#aklS*fcJ±*ii#:*^«r 

T^y/K BCB K>/-/^B^f» ^©*»f*!|Sf 

©jiib«mi 1 1 

20 ItllftlMUiftRit f,*ifc6{t#EiS t ©IB-e^i-fS* 
4»i:4r(S«E1-«fcft|!:, KJ¥0. 6~2,um©«ffl& 

1 ©*m*&*« 1 1 i*K(t5ii:*s»*L 

K (H2 (A) ) 
[0 0 3 3] ^5 LT^feftfcfB 1 ©«fH*6»lSJilC^ 
l©&JS&«rjericU i/^^^^20 1^V^ 

*-=^fc*-f. (02 (B) ) 
[0 0 3 4] *©&, ><9--V?<F>1&iifr1-z.%\<n4i 

JHR2 0 4*^*9 bLXh"7-4*y<?>?t:nT / \ => 

V*? h*-/I^2 0 2, 2 0 3*JMM-*. (@2 

30 (c) ) r©xs©Bs, h*-/v<DM&km#f 

lZUi?X YtX? 2 0 1 X, Al, T 

i , C r , W, *fc(4T i N£SS 1 ©4t*flli^V>fc» 

M4, mm?k<»^-y?-*^Yis*.>km^xx.y<f-vy-$- 

[003 5] *|gKt*i^^TI4, TFT«jfi»±01(^ 
40 f*itfcK£*;h<3fc©-mfc<, C»Jx.fiiS*^^^ffiT 
FT^y*^ K«36tirf8J:5«1IIJ6-C*ort>* 

5. 

[0 0 3 6] 4fc, *^»l*«ft?(4, ttfUBtt^T/iSJl 

[0037] *mium't>-v^ i j)M.mm<D^*,<?*^h# 

50 Cl 2 ^ BC1 3 , SiCl 4 ,HCl, CC1 



4 *©*-*f»L< $t,(^r^t,<om- 

2 , 0 2 , N 2 m -C#^Lfct©4rli-r„ 
[0 0 3 8] JSC, *«ittfV^7?i*oxjpf 

#&fcU #Jxff, F 2 , B F3 , S i F 4 , HF, C 

H 2 , 0 2 , N 2 » -MWU,fct><o«B-f. 
[0 0 3 9] Sfcfc, filTt^-fMtWCto-CJMMt: 

5 0 

[0 0 4 0] 

[0041] c&km 1 ] *mmm-e(±. mm&mm± 
[0042] Hi><Diooi±at«-e*o. ioi^ti 

K-Cfc5o *fc, 10 2tt^*7U»ritg(«, 1034 
1 0 4 I4<£)1£*M«I«, 1 0 514 KW >SlJgc, 1 

0 6l4y-*fg#, 10 7f4* , -M6*fl!, 

- MB*. 1 0 9tt|MUHU| % 1 1 0I4#S8S, 1 1 

1 tt*m*m m 1 wmimm , 1124113 

14*1 0*M, 1 1 4 4 1 1 5»fll2 0)ftM, 11 
6 («2»JimKitlD . 1 1 7 1475 y 

*v*?, 11 8tt«tttffl| (£3®flffl|&JlK) , 
1 1 9f4Msm«Tfc* 0 

[0 0 4 3] *fSBHWEi» (1 1 2-11 5) 14, *« 

tffl*ke*LTmf&*Lfcfti0*JUI (112, 1 
13) 4*K±fcKtt6ftfc»2©A|« (114, l 
1 5) i L-Cl>«. *fc, titWl: 

LT, Sg2<D&JSffl| (114, 115) Lfc 

[0044] %\<n&mm-&tztem2(D&mmt ux 

XJ4\ Al, Ta, T i. Mo, W£fc|4C r 
4?-SWMrefctt*;ft&©*MI*JBv^&#-<?# 

A l Sr±fifc^4i-5#i(sH4, ¥a**Bl^fi6tt-t-5ro(4 
#1^11144^, SBCBDja^f-fs^ic^^y^ 

l-SLT^i-5C4l4jB»te>nTV^5„ 
[0 0 4 5] ^r-C, *IS*^I4* 2 LT 
Ste^*^ (tin) &ffl^fc„ mvcf-9^\t, 7vu§ 
= *A4Jfcttl,-t««*H;»v\Js, BD£iSr#1-5««^ 
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y=^) fc©=.^*^ N#M«raff*t©4-f5w4!6S 

[oo46] mmm 2 ) **»jti4, &m&mwz 

h *-A*>»«iSj3 i ttiBft «>»j*x8*H 2 « 4 v 

[0 0 4 7] £-f, «ft*ii*#-*-S£«l oo±l=T 
JftRl 0 ltJMWe. £S4 LTI4, #7*»£, 5 

flS&Mk SftMAStXHt: 1 0 0 - 3 0 0 n m©ffl|j?: 
■CWffi1-Sr4#1?#8. *£i£0lj-C?(4, TEOS&M 
H-fbSsHBSfc 2 0 0 n mcOfflSfft^fig-rSo 

TJMtt#CKlt4< th^\ 
[0 0 4 8] MS*fc|±T«K©±£ffitt«*r» 
20 ffitt«!4BIW*S20~100 ran (*? * L < I425~70 

nm) ®«tAtt¥*ttK (rattKlittMSfflM) 

riJ-ttitffcvv, *S*tta*llllo^*Si4^SiroSafsr4 
SWMrHwtfcJiv^ 43KMraMM¥9-s l 

2 2 6 0 ^«|EttroaW*ffiV\ 5 0 n mCO^SIC^ 

[0 0 4 9] r5LT*rtLfc*S*tt3S»||fe/<^-=. 
V^LtfiH4*Sr»fifeU hl&iMKl 0 7 fcJIMM- 

a*«s*)ti4rti& (ommmz 1 o o ~ 3 0 0 n m ©i* 

30 W-CfflV^r4#T?#3„ ***«T?»477^CVD 

ifeici t) mimitmmmz 1 5 0 n m©issj?4 try- 

httfeRl 0 7Ht, 

[0 0 5 0] TA'3 = *A£fc|iTA'$ = £A*: 
(*SW8SWTI42wt%ro*;fri'S?i7.£. 
mLfc^-y? htltfliL-CriWUfc, WU0 0 
nm©TyU5 = '?i.ffi) ^X/^ y J; K) gg^L, '< 
>-s^/tty- hit 1 0 8 (jMLfc. 
[0 0 5 1] ftfc, #Wsp7- 1 3 5 3 1 8#^#K* 
»K»S:fflV^Tl 3K*itl41 5»|jE*«r«a)DU V- 
40 10 6, 105, <?**j\<MfimLm 

10 2, LDD (Lightly doped drain ) I%10 3, 

i0 4©***fjofc. *H»jx(4y-xM«, Ku 
4 ^ *r*>\«W,mm 4 ©W (r o. 5-1.5 

0. 7- 1 /i m) WLDDI«10 3, 10 
4Sr^Lfc„ *JI*W-CI4, y-hialgl0 8 

4t4v\ 

[0 0 5 2] Rfc, SttM^»ADLA:7M«7c* (1 3 

15^55*) inrs-^ftttw- r-fla«- 

50 lc4o-CStt{bLfc, **ffi^J-C(4, i^Wl^-ft 
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m^X^mt^tz^ Sfefc:, 4 5 0*0, 2B#fK<D& 

[0053] ssiKSot, <mmi i o 
aittffl^sr *jat«-eii. tmmktt 

5iE{kS*«Sr'«3C2 5nm^JgfiKLfc„ 4*5, 
$J)fl&©!#rIJg|&El2 (A) ('*Lfc 0 

[0054] $e>t-, ssiijriot, ftitommm 
mmi 1 1 1 vxmmo. 5~3 a mro*^^^ 

Sr#5rt^x-$5 0 jf^r, 2 5 01C, 1 ■»RUDM^ 

r^y/K^t^y^ k, bcb {^vy*/**-?? 

[0055] r5LT#e>nfc¥a**iroj||KII6SK 
©±1;:, JBiro^JittS:RF^5/^fttffiKKi-s 0 * 

Ui?^ N 2 0 1 fc&tt, K^ijyf-v^fcJ: 20 

100nm~2Mm, *HJ60ijT".;t, y/U$ = !7A£± 
tf»£i-afc*K*5 0 0 nm©MI-:«ilU 
Wiyft>F^tK7^xyf>^Lfc„ (132 
(B) ) 

fflt&mmi' h*-/U2 0 2, 2 0 3 SrJgfig-t" 

(H2 (C) ) 4*5, *^«5W©J;5(^»ffl|^ltfc 
ISiyfymK, l 0%!&*L 

X^s*>; h*-A'JFS»C**#« (1 0 6, 1 0 5) 

R I E (reactive ion etching) 4f(-J:5S*tt© K5 

^tLrii7 ? *f, CHF 3 #^5;fflV>fc. 
[0 0 5 7] *fc, naift«:«Ki-sit»K, CF 4 i 

iiiHe <DM&#xzm^xm 1 rojnBn&»watj«» 
aiti^itici y f y ; i Uv>„ 40 

[0 0 5 8] JS2»4M : «3 0 1tRF^j/ 

^SSfet?fiKK't5o (13 (a) ) iciliaot, * 

«Wi|sn , jicKJtp ) tifc='^^^ hx-jw&nx, mm 

14 1 0 n m~ 1 u m, #JgJS0iJ-e!4T i NflSSr 1 5 0 n 

[0 0 5 9] miro#a«t/c!±m2W^J»JitLT 
14, ^^y#fti)ii«t#5*tMtt5WCJbJi 
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i*-C#5. 413. l3I-©W*JB^T*l©*ll«i: 
2 t LT fe i V >. 

[0060] ftc, ^*-=y^*itu S&i»&JRtt 

*3llfe0ra4, !B3Si!)iyf^W7, CI 2 
/BCl 3 /SiCl 4 Sr4 0sccm/l 0sccm/l 8 0 
sccm&JBVT K^'f^s^J'^Lfc. (03 (B) ) 
[006 1] £3LT^LfcI!* (1 1 2-1 1 5) 

i*, *a^r«±ic*uTKitb*ifcisi©Ajiiii:«t 
m±£.mi btuzn 2 <-o&«s* i ©»*«i6%# ltv^ 

S„ ^aiWBIl 1 UzWtttbtilta^jr? 

-*o>HaM&t3iiVBtofc*Lx. m2<D&mm (1 

14, 115) ©**j«Lfc1lfi'M:*L-0>5. *St 

#£1-5Sg 2 = * MriifflU Afftta 

[006 2] -t LT, ^£iB&«oT*2©Sfl|J*6» 
IK 1 1 6 tr»*f5. 4*s£ 2 ej|m«ttR£ UTRS 
0 . 5 - 3 y m0*«mit*Kjft-*-&. *nfaMXI± 

ffwr^y^srKwiMmrfifciiut. *o±c^y y 

117i LTT i fc^y^ftT-JfcBSU 
[0 0 6 3] S«±®Sr«oT|g3»SIWte«* 

■1 1 8 *toKa<r>mimtmmki,xw» 

0 . 5-3, m»ti*tMlrMt5. *SS*WT-I4 
W&T 9 y /I'SrIBW 1 ju m-C-^BIUfco 

[0064] ±b» 2 <nmmmmmj% 3 ^>«m^^ 

y *HJfe^jT?iiCF 4 /0 2 /He£5sccm/ 

9 5 scan/ 4 0sccm£fflV^;fc K7>f ^y^fizi. <0ft 

5. 4*3, **«sW»J;5^i©«| i fli|fe»iiiim2© 

* wmmm k^znm wmm t z m-tfwxm&i- 5 
[oo6 5] -t lt, mm 1 Qkttmnm&M 

{SL, B2«l (112-115) £?>LTTFT<-0 KW 
>-««10 5i:**WtlS«S*fc„ (03(C))* 

mmwx-tt. iro»«iitiTotfflv\ siiM©^ 

«i«:fflv^TR*fffl©**«*ilE*tf«1-8 Z k t> Bf 

[0 0 6 6] K_fc<o^KxST?H*««(r«aiEftffi© 
«JE* , P|]Jai-5fc»(0^'f y^^^*^ (TFT) Sr^ 
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m*kt&i<r>vmmmb%iiiWi-htt$L\\ 4*3, *w 

*ffl*^T-i4, 1213 (B) \zts^xm&Zti1t*&-t:X'4 

yf-isrm* axmm^tTFT, mimih^-c^a 

[0 0 6 7] 4*3, T^TV^hy^XSJifcliH 

K©fls»xaii, **ttttt**it«K*LfcfNlla» 10 

km- (mmatM3 (b) ©x&t-£j*i-5) -e*>a 

fcft, Bi»4RWtt*l»1-« 0 

[0068] s*:, *m%m*^>*t h*-;n©j&* 

i-»dt*ii6tt<o*^ ©*j£t± 
W*5t©ffcottSi\ *©«4IIIg&©fts|tIg 

[0 0 6 9] bum 3 ] *»fc«-ett, a 4 ('*©« 

5„ »ftoaHftJ:l»il!^**HTFTtfl4W-eHI 20 

t*4a*saiH©iaii, Jimftttiu 1 lctitt 

fsfSrffiv^XSJ:, ftMlttr?;** £ LTJB^T 
^ y <f> ^(c J: 9 a y * * f, 5 IS k , 

SSl©&JR«4 1 2i»2©&JR«4 1 4&-CflM&*L 
fcfia»»^fife4:ff5XS**LTV>5. 4*5, TFTi 

3fc©T?li4<, fl*aft^s?fS!TFT**/J 

[00701 mmM4) xnmwK, 30 
mmm<nn&z$\m-rstzii>(nx<< (tf 
t) tiai»*t»»**«:»rti-5«-e** 0 isicij, 

[0 0 7 1 ] HJfitflJ 1 ©13 2 (C) ©I« 

5„ 

[00 7 2]^, CVD8*-?ff«£ii,samUW 

-CV^5^:*SI«■!|s|•^e,*^^^'^co^^5S^L, 40 
UK***** r. i »« L^ofc 0 

[0 0 7 3] **JSfiSJ^t3V>Tii > *i6#j2©l2l2 

§114, :/?XvCVD8*J8VvtW*l 0-1 00 n 
m, *£ffi#JXI4£«3l!*K£«j*5 0nm«IL 

fc„ MHMftfMt«, IWIffc^U -«£*-L»««« 

it, m*.tim&mm (t» (±») t 50 
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LTiAK 

[0 0 7 4] ftt, /^-=-y^fT4V\ ±ffias«l« 
fMtK5 2 1 -eBianfcBWS 12,5 14Wt 
*LT, £&£E£«o-tf&2©«|i{|iS&«i«5 1 6 

«*rKttfc. Jl2©lll]|Ml«tt)|MrefcA^U ~JI 
tt±oWM»fcL-cf>Av\ 

[0075] xmmmxm 2 o«mt&iMi t l-c, r 

*J*i(l#m) «»bik«lftM«rJflv*«. r*p* 
©ftteOI'stfy-f 5 K, BCB {^Wy^XJ^ff-y) 

[0076] tU, |HI«t»jaM-SKI4. K7-^s> 

Ii5 2 1 h y/<i UittS. tto 

Ctt^OlB 2 1 &(*#**©«*#£ LT^Jffl-f 5 0 
pay h^yf-y^fcfll^-CfcJ:^. Sfc, /n- 

[0 0 7 7] ::$LT»2©«IW^fc#LTIH«* 
*j!16fi»rai^7y^vx^5 1 7irLT^c?>'S:fflVN 

[0 0 7 8] rrotfffl-e, 514 
i/?^^ni 7fc_hTWifcU Jg 2 ©81111*6 
115 2 1 (jEftdttSfc&XK) fclWttfc-rSfia* 
«5 2 0*tJMtS*l«. (0 5) 

[00 7 9] Z. 0 LT, MMMeMMfM0*E* 
Wioi-sfc*©^^ y^y^JK^- (TFT) £R*£fil 

[0 0 8 0] ±IE«-H*W^*5Jt5#aBt^T?# 

[008 1] 4*3, *3£Ifi0IJf4JI!fi0IJ 1 ~ 3 (D^-ftKO 

[008 2] [j|lKM5) *«W©SW«l!:ov>rH6 
~Hiotfflv^rRW-f5. rr-eii, ra-awifcH 
xibik k z <D mnm&zmhir 5 tc *><Dwam* t * m 

;y7r[BIgS^ro**lHlK-P*)5CMOS[aKt, tVT' 
!) y^@«S«r»fi)ci-.5n^+^;vSTFTi:SrlI|*1-5 

[0 0 8 31 06 (A) tdSV^X, *E6 0 1 (ill, 
*WR^V y a ySR&ftffi-t 5 r fc U\ ** 

uxtAv^ ^tdkfi«>»«. 8oo"ceiJi«aflEi=:» 
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[0 0 8 4] -tLT, SS6 0 l©TFT*SJgfig$^5 
2 0~10 0nm »4L<|i40~80n 

m) <omzoit&itmm*i!tr¥mim6 0 2im&m 

CVD^ ^?X-?CVDS*fcttX/<y^tt-fflf|*t 

So 

[0 0 8 6] =.l/R6 0 2 

(vya» *£tr««|-C4:«-r;*?K6 0 3«Mt 
U ^*-=>^ioTMPa56 0 4a , 6 04b * 

(SI 6 (A) ) 

[0 0 8 7] ft*, ffiKHtfWWiLm ISHfc-> 

y = v«, mbvyaygi, gft^tvy avas^/i^ 

WW*BfJ6©*Tf«rta«rTf*,9, SiOxNyT- 

H 4 , N 2 OStfNH 3 *«»*«fcUTfMW-8rfc 
*W+**#»**2 6atortc»K±5 
0atomic% 5W»fc-r«fcAv\ 

[0 0 8 8] :ro^^g6 0 3o/^-=y^ 

[0 0 8 9] Rfc, #»¥1 0-24 7 7 35«MI 
(*Hffl|g#^o 9/0 3 4, 04 i|;M(S) t^ls*S 

/<*K *0wsfrA, ft, ft, A, ft, JH«> 

[0 0 9 0] *(W«)Ctt, #il*«&*$tr¥*ttlla 
affirm* fcMMW 5 fcfttt $ -arfc^«8T-7J0 

LTtt, M¥7- 1 3 0 6 5 2^«W^J£«9J 

[oo9i] ft*, n^«T*a«MMk«ftjii-fiAiis 
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£ffl<,^6;SS, tft*ft*lblH-«*Jl7G*fr*trilHI 

[009 2]4fc, **ftfy=^lH4«#***tt> 
J:**s, »*U<li400~5 5 0t:xi^Wg«©ap 
fftft»ffv\ **«:+»C«UiS*xa»fe«l*ftS* 
5rt^I*U\ 5 atom%^ 

10 [0 0 9 3] *Sft{bIStt, *'f4 0 0~5 0 0 , C-Cl 

wnnuE«HiMBaxs«f7v\ ***«tp!!i»e>)ttiis* 

5 0 0~6 5 0'C (£?£L<I45 5 0~6 0 0 
■C) "C6~16B#W (#*L<f±8~l 4B#fW) 

[0 0 9 4] «IHtfl|-Ptt. tiMMb*«jJH-S*Jl7C* 
t LT=.y^fcfflv\ 5 7 o'er- 1 4^fW©fi«ia^ 
tT5o MP&6 0 4a , 6 0 4b L 

r*»*Si¥tTft*lfii (fcBJ-e* Lfc2ffo) I'fcNIte 

20 tr*a*#ffi| (*£)tfl|?ttttAJr>!; 3 y» 6 0 5a 
-6 0 5d *»J*4*IS. ( 136 (B) ) 
[0 0 9 5] ftC, ££,te©I&?fflV^=y*7U&iiS 

4^^1X1 5*fcft-*-65c* (*39M«-Ctt!> 
» *rWlDl-5ljB«rffV\ GflP8lS6 0 4a, 6 0 4b 

■ewa Ltisi-> y a ^m- 1 x i o 19 ~ i x i o 20 

atoms/a^ ©**-cy y«r*tf P vttMWK IKT. 

y^y ^^««tV^5) 6 0 6a, 6 0 6b SrJBfijJ-J- 
30 5„ (0 6 (C) ) 

[0 0 9 6] Kin, f*SI«t>T4 5 0~6 5 0t 
(£F£L<IS5 0 0~5 5 0T;) . 4~24l$ffl Off* 

L<I46~1 2«rlB) ©IIMBllSttTS. ^©fi&S 

^»©IS*R'>y =yl6 07a~607d f^StlS 
= y^ilfttt, 1 X 1 0 17 atms/cm 3 ^T, Sf* L< 14 

1 X 1 0 16 atms/ci?IC*-C(S««-5ri!jST?#5„ 

40 [009 7] act, T**K6 0 3«:BkfeU gfAJtV 
y=^|g607a~607d ±.\C&<D*tmWfiaft<DtL 
»fc««R6 0 8 4r»rtW-<5 o (S»l6 0 8lil0 0~ 

2 00nm (£F£L<I41 30~1 70nm) ©J?£ro 

V \, r ©«MR 6 0 8 li^ffi^^OB* KigffiK-> Pay 
■l!9«l«^?X▼|!:*S^^4v^J:5K■f5fc^^>^:. W» 

[00 9 8] -t LT, ^»±K^^7? 6 0 9^ 
»*U flMW6 0 8*r^LTpSl«rft*-*-8^*l*5c 
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v^«JE«:SiJ»-t-Sfcft<DlSt?i!,S 0 4*J, -r-eii 
(B 2 H 6 ) «rK*»«L4v>-er5X^Ba 

[0 0 9 9] COIglCj;*) 1 x 1 0 15 ~1 X 1 0 18 at 
oms/cm 3 (ftSfti'tt 5 X 1 0 16 ~ 5 X 1 0 17 atoms/cm 10 

3 ) 0>Urpp3**Mft* (*»M-T*tt*E>y) * 
^tr^«*«*6 10a, 6 l Ob &J&frt3 0 4*3, 

(fit, y y|4£*ixTWi^««) £p3PF 

mmm, (b) t£«i-3 0 na (d> > 

[0 10 0] &(::, Wv>X h-7^^6 0 9&BkfeU tt 
*«vy3VlKr/^-=y4rL-C*tt<0JNMWi (Gl 
T, B&Mk^i) 6 11-6 1 4*r»*1-6. 
ffitt«6 1 1-6 1 4(4, =y-5r^Sr»Wfi<j^jSJPL-C 

>^fl»fflfc*B U-C* 5. fS14«6 1 1~ 

6 l 4^fc»#t-5 = y^jc*«o«|ttt, 1 X 1 0 17 
atoms/cm 3 £JLT\ «f*L<ttlXl O 16 atoms/cm 3 "Cfc 
5, (06 (E) ) 

10 10 1] Sfc, p^ +*A'3!TFTro?£itJ!6 1 1 

•9, n^*A-g!)TFT?3gttJl6 1 2~6 1 4l4pS 30 
*#>£4&fi« (b) i4o-C^5. *Kffl*<fT-i4, ZO) 
«ffiW®tt«6 11-6 1 4tt^rm4*fcttSllf«Jl= 
*tt-e*>5tSai-5„ IP*., TFT<o»flsC£W£# 

[0 10 2] Scd, ^yXvCVDfeSfclJ^^j/^ft 

id ± I? i o - 1 o o n mmnmm zsttimm&tefsi-t 

5. *StJt«TfH:, 3 0nm)?ro»fcifft->y=iyB|^ 

»fflS£***fcl4«JlT-ffl^Tfc*fc4v\, 40 
[0 10 3] ftCI, 8 0 0-1 1 5 CC ($?£L<I4 9 
0 0-1 OOOt) WjfiSTl 5#~8B#ffi (#£L< 

(±3o^~2B#w) ©fuaais*, iifctt#B«T-e 
m%(Dmt*mzm^tz.%.m%*-?s sots o#© 

»«taxSS:fT5. 4*5, 0 6 (D) (DlMX-mutStl 
fc#B>ttr©«MWIsI«®nilfcS«ft!**tS. (18 7 

(A) ) 

[0104] roMKflsxaon, S=**£tr*B*B!t 

■?-(75T»?gttS6 11-6 1 4£©JH5l-*3^-Ct>§Mfc 50 
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5 *> 2 5 n miS^$^xffitt« 6 11- 

6 14©Mtt4Bnmi4«. Sfc, 3 0nm|:ffli 
*fc*tflMMC»LT 5 0 n mffOftMKflXtfftlfcS 

h*6»IBl6 1 5*>lt*ttl 1 Onmt 

* So 

[0 10 5] tffclEUi?* 1-7X^6 1 6-6 1 

9 -fr L"C, n^Sr«-#1-5^M%l7C^ (K 

«««*6 2 0~6 2 2*i«t5. 4*3, n» 
TC^iLTd, K&mxtl B«CJl1-*5c*, ASK 
fctt5v*fcfi***fflv^ = t#-e#5. (0 7 
(B) ) 

[0 10 6] £»**MM«e2 0~e2 2tt, &|£C 
MO S 018*3 iUtf-V^y n f+^yHT F 

M«t?*>5 0 4*5, nT»»j***ifc^*MMl*Cttn 
ffl^«*5c»# 2 X 1 0 16~ 5 X 1 0 ^atoms/cm 3 (ft 
StilCttS X 1 0 17 ~5 X 1 O 18 atoms/cm 3 ) 
***VCVS. *K*B#^-ei4XE*««iH-CnS!^i(« 
tt7c««r«tr7*HMI*«rna7MHM[* (b) 
■f*. 

[0 10 7] 4*3, rr-CI47*^7-f y (PH 3 ) & 
V* 1 X 1 0 18 atorns/cm 3 ro»*-C«llrt-6. if 

5 -4 -fry 4 vfy >f—~> 3 yjsfc&fflv^-c fc 
ftv\ rroxm-ci4, f-H6 1 6«M,T»Htf 

y = yfltt y >*wmirz>. 

[0 10 8] ftic, 6 0 0-1 0 0 Ot; (#*L<I47 

oo~8ootc) onsttmi«4>-ciWH»frv\ 0 

7 (b) rom-eianstifcjjytgtt^tts. **JS 
«Ttt 8 0 0 "C 1 ^ffiofR«ta«rS *9H«>f Tff 5 o 

(07 (C) ) 

[0109] rron#, mmz.y y<Dm3amz.m&\^ii.f£ 

[0 1 l 0] r»XSlcJ;tJnM5FM«iM« (b) 6 2 
0~6 2 2©«SJMB, 1P*J, nM^*Eife«« (b) roJS 
HKH5Pfe-*-5J(ttXI4*ft«Jl-JH44** pi 
^F*E%«« (b) t-ttf) t©SE^«iJS^fl)tt45 0 - 
»rt!4, «CTFTiJ^Lfc^^l3^^T, LDD 

[0111] ucic. v-hSMkttzmwm&j&i&ir 

5o 4*5, y-hiffl»tt*Ji©i»«g|-p^Lrt>Sv^ 

amw&zx^m* EMk^oummmk-rzzk 

W*U\ *jg*«-C(±, ^l*BIK6 2 3 t®2« 
*K6 2 4£-7&«ftflft*»fttS. (0 7(D)) 
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[0 112] rrr*mi*«K6 2 3, £2i*«B£6 2 

4itm (Tal.WXTi),?!) 
T-'xV (Mo) , ?y^fy (W) , #Bi, (C 

r) , = y (s i) a»6»Btifc5c*, *fci±mE 

5c**a*£fctffc^fcK (ft*ttCliMo-W^ 

[0113] 438, Sl*tl6 2 3ttl0~50nm 
0f*Ktt2 0~3Onm) iU »2*il6 2 4 10 
I42 0 0~40 0nm (ff £ L < 14 2 5 0 ~ 3 5 0 n 
m) fc**l|»V\ *Mt«Ttt. S&l*«0l6 2 3 i 
LT, 5 0nrafflift^^f> (WN) R«r, SR 
2>g®^6 24iLt, 3 5 0nmSffl^V^fy||I 

K v- !) => >m* 2 ~ 2 0 n ragStCf^fM LT*3 < 

[0 114] Set, 3&l*ftR6 2 3i:SS2ii«8l6 2 

4 tt-ffiT?iyf^U4 0 Onmfffly- MBR 

6 2 5-6 2 8 S:»dt-fa. :o», UHRK3M* 20 
n«y-hiaR6 2 6, 6 2 7linffi*tt*«« (b) 
6 2 0~6 2 2 hRRHe 1 S&frLXSL 
4 5 J: JfcJMWS. i<OR4ofc«»*«|CLovR« 
£45. 4*3, hiBSte 2 8a, 6 2 8b ItBrffiT? 
tt-o|CJt*.a*RR|4RRttfcR*ofc— o»/<^- 

^*»6»*Siirv^«. (H7 (e) ) 

[0 115] ftt, Wi?* hv**6 2 9«r»diU P 

w^mm^m (*mmmxt*tfvy) zmmLxnims. 

lC#o^«r^tf^»MBR*6 3 0, 6 3 1 $r^figi-5<, 
♦SHMTCttSW:/ (B 2 H 6 ) Mufc-ftyK- 30 
7* (Ml. ^w>:/7>^—> 3 >i£-et>£v>) 

ICi 19 3 X 1 0 20 ~ 3 X 1 O 21 aton>s/cm 3 (ftttttfctt 

5 X 1 O 20 ~l X 1 O 21 atoms/cni 3 ) **ftfn y&gs 

4*5, *WiW»f-Cli±iE»««HHTpS!^« 
#^»**tf*l«B««*pffl*RtjR« (a) £SiE 
-^5. (08 (A) ) 

[0 116] ftlC, l^* bTXfG 2 9£|fc*L, ^ 
- mmRVp<?**A'$lTFT ktt&ma&mST&X- 
I/-^KX^632~634^t5. *LT, n 

S?f*6ti7£^ (*Hi£CT-cii y y) £SsJnLTi*;*Sfc 40 

y>-Sr^tf>FM«i««6 3 5~6 4l*^fiK't-5. 

■et, yt-xy^y (ph 3 ) Srfflv^*>K-^j£ 
(*>R, -f^y^yT-v/aysnftv-) -?fT 
v\ rro®«<Dyy©«Sttixio20~ixio 21 at 

oms/cm 3 (ftSftCfi 2 X 1 0 20 ~ 5 X 1 0 21 atoms/cm 
3 ) ir-t-5., (08 (B) ) 

[0 1 1 7] 4*3, #BlR*>pT?tt±|E*ie«H-enS 
7«««)3c»fr$tr7M««ttfrn9^N4MI« (a) 4 

JS*-*"*. =P«(M)|*6 3 5~6 4lMijl 

fcR*tttRfc«rJDS-e»!iP4n*: y v*fcf«?P so 



#M 2000-349301 
18 

450VC, ii&XgT8aiq$*L;fcy v*fctt#py«D«f 
TAW, (Sot, *91M*??<CTMttftR 
6 3 5~6 4 1linl!**fi#rtfi* (a) i^V^jfCt 

[0 118] fcfc, WJ?* hv*?6 3 2-6 3 4£Bfc 
SU a»Httrfft*jrTtt«ft«6 4 2 
5o SSJ¥i±2 5-1 0 Onm (#* L< 143 0~ 5 0 n 
m) tirfl\m^\ *RRfl?H:2 5nmff0*fc&* 

[0 119] fcC, ^-MfflH6 2 5-6 2 8&-7X* 
iLTaa»^«lKlnffl^»tt»5c» (*R»«-ett!J 
>-) r5LT»*Sftfc^lMMW6 4 3 

— 646 t^iiMlE n M^*fi#I^«c (b) (751/2-1/ 
10 (fljtttfctt 1/3-1/4) (f&L, SffM 

~i ofiflsv^S, ft««ucm X 1 0 16 ~5X 1 o 18 
atoms/cm 3 , AS^Ii 3 X 1 0 17 ~3 X 1 0 18 atoms/ 
cm 3 ) T?yyfl»«toS:h.5J:3fcR«1-6. 4*3, *Bj 
*ffl**-?i4±!E*«|5ffl-C n SJ**6*375*£^tr 7«tt 
Rtt (feU P I^«»i* (a) frRO SrnWM 
ftfttt (c) ifcR-fs. (0 8 (C) ) 
[0 12 0] r©Xgl?lil 0 5nm»fflSff»iteiR)K 

(*+3'7'i6 4 2iy- htmme lstnwam 

SriiLry y«r^Pi-5ri:lc45^, ft»K6 4 2 t, 
-?x?tl,xmm-tZ, EP*>, {MM6 4 2 0RR|::fl 

[0121] 4*5, ztoxmx-tty- hs&mxm.&ht. 
mttzm"x±x<D*mito<m®\zh 1 x 1 o 16 ~5 x 1 

0 18 atoms/cm 3 ©R^T? V >#mHaZnX^Zt>^ 

4V\ nS^ttWR* (b) 6 4 3-6 4 6 £14 

gE(C^+^/l'K-7*XST?l X 1 0 15 ~1 X 1 0 18 atom 
s/cra 3 ©««©Jj<P^saa)PSiX-CV5iJ*, lOItT 
«p9**Mfe«tt (b) fc-t**i5tfnyz>5~l Ofif 

m^n¥omm w <DmmcnKw& J 3-z.tt^b**-x 

[0 12 2] ^•ett©»«t?«aqSixtnS! 
* fctt P a^H«7cR«:ettft-r«^«>K:R«yixa«r 
trofco r«lSii7r- ^t--/^, if— T 

5pfl^4ftffljS^(c*3V^5 0 0~8 0 0 , C, #*L<I4 
5 5 0-6 0 ot;tffT*.«av\ *Hlf«-ett6 0 0 
t;, 4^w©«s«!.a4r^TV^, ^i«*5c**swki-5„ 

(0 8 (D) ) 

[0123] 4*3, #j!i£0!|-C*l4Sfcv'y a 4 2 

XS^^foT^^5o ^RRfl-CORflSV^avRtrffR 
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[0 12 4]&|C, SttftXS©^, 3~10 0%<O* 
*Sr^tf#H^^T% 3 0 0~4 5 0 < Cfl~4NFM<O 

(-itie^^fcTtc^ici o mm<D?y? !) K 

«rfro-Ct>fcv\, 

[01 25] JSttfllia*rl»Afc6, 5 0 0nm~l. 10 

5 0m«®SlflmmUR6 5O*»jftt2. *£«60J 
T*(±»l«M«5ig!^6 5 0 i LT 1 /in iS^T* y 

»*fttj:«)»rirt-*. mnmimmmme 5 
oiix, jKy^s k, #yrs k, tfy^s ft 5 
f, bcb ^vutuzfr^) mnimmmmtm 

[0 12 6] tjlW©TFTffly-7l«S 
l/i?^ hY^^^fflv^ Ky^iyf 9 T 20 

4*1, T*5s*AM-jt»fc-*-«»£Blc»fcu 
'^-=ym<, y-^E«6 5 1~6 6 4i, 
KW>K*6 5 5~6 5 7 *7fiMM-$ 0 ;5U> * 

[0 12 7] fcfc, CMOSiai6«:»rt1-*fc»lEKw 
f^gai»6 5 5lipf + */HTFTtnf + +MT 

FT£<&roT*il{fc3*i-o>8. Sfc. 0jj*LTW.ev> 

I1<DE»*, T i JH& 2 00nm, T 30 
l*r*tfTA'5 = !>Ai|5 0 0nm, *SjftLfc2j|tt 
J6W«Ji*i:i-«. (0 9 (A) ) 
[0 12 8] *fc, rro«4e,|^**fti8SrfTo-Ct 
3~i o o 

3 0 0 ~ 4 5 o <c-e 1 ~ 1 2 B#fWrofR«ia*fT 5 i A 
< , *> 5 V >i47°9 X-r**fl:8*JS ^Tt iaMt<K>a*«* 

[0129] ««ittni»>&4:««2jimttfl« 

6 5 9«:tti MB ©jpsi!:»rit-fs 0 *«M«)!ii:UT 

14, *y^ 5 f, y/K #y T5 k, #y>r 5 ft 40 
$ F, bcb (^^B^y) rt 

#s«)Jl-e*>8**\ JtRMWffiv^-e, #£***<6 
*"CS8jft, ¥attfc«x8jftfc£!9*±lfe>ft8. 4» 

%>947<Mts\)4% FSrfflv\ 3 0 01CTJMUM 

[0 13 0] fcfc, RllfBKfcftStNliZjSV'-C. &2 

|6 5 9±l3ttHR6 6 0ttMtt-«. ft*3, 50 
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l ) , f'9'y (T i ) , 9-y9A> (Ta) a»P>»tf;jifc 
100~30 0nm©fJtMt5. *3Wl!«T?l41w 

[oi3i] a*. «2jim«wi6 5 9±ts^>y 

= ^KI?©»6»B!S:5~5 0nmJg^fCfe< fc, i<7) 

fc, «««tl|-^ALft:lR2Jimtt»K6 5 9®iit 
CF 4 tfx&fflvvfcX^Xvffla&ifc-t-t, ^ffigfeKic 

T-#8 0 

[0 13 2] ;©f?ym5tt7;w>; = !) 
-MS&ffl^r, jg»«£tt-?ft < mn&M&M&M&lr 

z^ti>°im-?bz 0 nuiBiKrt-pM^nii^o 



[0 13 3] «K6 6 0»aBiC|» 

20~100nm L< (4 3 0 ~ 5 0 n m) ©ff£ 
roH{b#)6 6 1 **WW6. «MkM-T*i«iiKll6 6 o 
iLTT/U5 = *A£±Bfc#£-f8R£fflv^;fci&, H 

6 ltUTSMbr^^sS'ABt (T/>5-f 
M) iWft*3*i6. 
[0 13 4] Rfc, ^3«WitfeigkK6 5 9, ^r^- 
•>3>S6 5 81: FW>E»6 5 7(;:ig-f 8=<>-** 
hJfc-A'MWtU ■*«i6 6 2«r»*-*-8. ft*. 
6 6 3f4»ffi-f 8SiJ©H*©Hm?m«-Cfc5,, 
6 6 2, 6 6 314, 3B9ttiMt*l« fc-fS 

mi^az&wmnmzm^ Ratmnmaaummk-r 

A ■ XX (I TO) R&l 1 0 TiTn<Dm£tXs<y?m 

[0135] r»Nf, mmmrne e 2 tmmme 
e o t tfmmmm eeie L-csft 5 , 

(*VO)W «XH^'/ ) 6 6 4%^-f-5o ft*5, i© 

«Ki!S6 6o^7i3-x^y^)i (m^«ji-m 

*Lfc^«g) ^a^StfC, »*L<l4=i^^«^ (f f - 

[0 13 6] r 5 LTiai-atKiK, nbHRj:H*|§| 

*J, @9 (B) dJo^Ttt, P»lHl»^l4p^+^S! 
TFT301, nft^/HTFT8 0 2, 8 0 3« 
dtSJl, ■»H*fcttn^+*A«TFT-T?ft8W|(T 
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FT 8 0 4tfSJlM£ft5o 

[0137] zz-eTtTjzr-rtytxmm^ r 

W-f&o H9 (B) ©*»&»Rfc#u EAKtiM 

a. WiSiXSttt, iHPi>*meS4, BfflK4 4* 
4*s, *fitaaE«C(4£.5tj4:i:r*5-7-f 

[0 13 8] Set, ElS««r»*Lfc*. 7f>« 

«r«L-cjs*»^#*)6-eo^u^hflti»o"rB io 

l*li-6J:5lc«W-8. t Lt, W* [UK 4 , Klilellft 

(*tH**i*) 4 4&3>L-CflA 
WSgoWCM^ftAl, «ik#J Idio 

[oi3 9] rflri'f^-? hy 
*SS*«o***r, Hl0O#MlB*rfflv^-CRiB-f* o 4 20 
*3, H8tt, Hl~H4<o»rB«H6Hi»«oJtafc 
ft, *ii»^^-Srfflv^T^5„ 7^f^-7hy^^I 
*tt, *£S«6 0 l ±K3MlSiifc, Ii*Elg&9 0 1 
4, W-h) ^-^-lEStilHlBS 9 o 2 i , Ktt (y- 

TFT8 0 4ttn^ + *yUjHTFT-e*)0, JliZlKttrt 
&ftSVIlililKttCMO S|olK*S*4 LTflMSJvC 
H8. £«<§^IJft0gg9O2 4, mkft*ffKI3K9 

o 3 ttttimy- heats 6 2 s t y-*S2ifc6 5 4-c 

■*IHII9 0 1|CWI$«1-C^«. St, FPC904 30 

*^st<b»«se*9 0 6, 9 0 7!WR»te>;lvo* 

■5. 

[0140] jfcic, mi ofc^Lfcr^-r t"-*? h y ? 
xSMMMt^ftoisIMMAa-fltrBI l 1 * 

**«»r * x -f ^ h y * xs«***s«a, ■« 
flt^eniEiK iooi, M&m^mmmm (a) i o o 
7, M&mnrwm®& (b) ioii, ^yf-r-i;© 

8510 12, B^HJiiS 1 0 0 6£*LTV>.5„ 4*3, * 

w*»fic*sv^-c, nniBiK^ttmfli««u»aRio 40 

0 1 *5 J; %rmW>®& 1 0 0 7 !iJ-t*tL5. 
[0141] MWVHOm* 1 0 0 1 14, is7 b Ui? 
X?®&1 0 0 2, U^/PV7#|BIKl 0 0 3, /<y7 

TEJBS1 0 0 4, f-y^y y^nsi oo 5£fix.-o> 

5o Sfc, ^Effi^KlliaiS (A) 1 0 0 714, ->7h 
Wv^lsIRl 0 0 8, 1/^7^01110 0 9, ^ 
s/7rll!8Si 0 l OSHix-O^,, *Sffi4MMM 

(B) 10 11 fcmttMMK-TfcS. 

[0 14 2] 4*3, *H16Mro*^tt, i6-v9i:«L 
fcI»fc*oTTFT*rfMI't*rtSJ:or»Jltj| 50 
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MHMo«Mo^LTV^iSS, *3dK0!laftaHX&l:: 
«*.tf, *©ttCt>flHHMM@*, ^«jSia«S, D/A 
=.^<-^HiK, ^ry^EIgS, yMiEIIlR, se>t 
{4v^^n7'n*-yf-[l]gS4i'©M^*!! ! ailI8S (SHIS 

[0 14 3] rroi5lc*3&95fi, |aj-£«_hicli*[il 
K4ttH*l§IR«rnni-««:«><omiiaK4«r'>4< 4 

ioi44]tfc, *nnm<D® 7 (b) s-e©is* 

fr5 4, tS**^lc»«H4Sr*?o#||4»S*#36©*g* 

4*3, 

r.ro#»!4, oT^SftfcTFT©«tt 

[0 14 5] ±B»*ir^!J = >BSI4, IHlttfciJUitf 
*ft^ttXtt#tt»*ft (KT, #ttifeI4IG!2-f 

EM (3il3!e?fHk«&) fc-fcaWfc-ff&SMWR-e 

[0146] *snmoittffvy =y«i4»s*i(art© 

*lft#Wtt:*ft< , *MUIW3lflmtt&L&v^ 
Jt4**fc», |ltt*^0a^KXftmRftft«lM^ 
y=^«4#;i-CjSl^o 

[0147] 4*5, **Jfe0iJw*fi£l4, Slifctaj l ~4 © 

v ^-f *w*>«ja 4 h n ft icte^-e-^-fts r 4 asBrte-efc 

So 

[0148] [HJS^J 6 ] «raiii£*»MO S F E T 
±£imf&ftKHBrtU tW-kCTFTtnMW-SB 

««Sr*fli-5c:4fcBr«BTfc«„ *fc, iliUXS 
IMOX, Smart -Cut (S0ITECttro«»ffl 
4K) , ELTRAN + y V«ca:#ttroai»fl!*) 4 
4w SOI SSiSrlV^; 4 "b "TS6"Cfc5 0 
[0149] 4*3, *2Mfe0tJro«fifcl4, HJk« 1 ~ 5 <o 
v ^-f ^©*j« 4 1 S ft lc<a^^*5 r 4 & "ite-efc 
5o 

[0 15 0] QHM7] Mflttrm^h!)* 
xMELfMxywic»ffl-f5r4fc"JtiT*;fc3o * 
WCTSria l 2 ic^-fo 

[0 15 1] Ell 2IJ7i77^7*vM1^7lEL7-f 

8 3asKlt6*i-CV>3„ H*@eS8 
i±, Myf^lTFT84, 3 77^8 5, m«t 
a»ffiTFT8 6, 7Sr«-L, X/f 

y^fflTFT8 4i^X*|6lf&f-i«|8 8a (*fc|±8 8b 
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) , Y%fai9^m8 9a (*fc(48 9b , 8 9c ) & 
8*14*15. *fc, mfltW»fflTFT8 6lCtt, WMM 
90a, 9 Ob *SgSHSS*i5 0 

[0152] *mm\<DT?y-j7-?hV t^mEL? 

8 3 * Itttnfcttmm TFT86Cffl^5,*L5TFT£ 
EI 9 (B) ©pf + ^aTFTSOl, n^+^/WS! 

TFT3 0 2Sfcli30 3 &*a*-e-fc>*-cj&a-*-3. * 

ft, X^yfy^fflTFT84©TFT*i9 (B) 05 
nft^HTFT8 0 4f«t5 o 10 

[0 15 3] 4*3, *St«ffl7:?f-f^HJ^xS 
ELf^^KKMU, g|Jfe«SJl~6WV^-f*l©fl| 
$£»^*>BrTfc&V\, 

[0 15 4] [9dlfl8] *3§BJ|-£oTftS4*lfc« 

AS^SBtttt* 4«ft*m*fflv^ 4 a«»r*-e* 
S. *«J:5«*mi:Lr, TN«i. PDLC (*!) 
■*-4MS3!**) , FLC (IMMIttttA) , AFLC 
(KSftRttWSJI) , *ft!4FLCi:AFLCtf)ig3-ifci 

(smrattBMK*) #*if «>*ia. 

[0155] mZ-IL (H. Furue et al. ;Charakteristi 20 
cs and Drivng Scheme of Polymer-Stabilized Monosta 
ble FLCD Exhibiting Fast Response Time and High Co 
ntrast Ratio with Gray-Scale Capability, SID, 199 
8J , rr.Yoshida et al. ;A Full-Color Thresholdless 

Antiferroelectric LCD Exhibiting Wide Viewing Ang 
le with Fast Response Time, 841, SID97DIGEST, 199 
7J , Ts. Inui et al. ; Thresholdless antiferroelectr 
icity in liquid crystals and its application to di 
splays, 671-673, J. Mater. Chem. 6(4) , 1996J , £fcl4# 
m&ffm5, 594, 569 *£H9&*Lfctttt*JflV'e£ k& 30 
T-#5 0 

[0156] «me, mm\zatLx-m*mmmz&u: 

fSA (Thresholdless Antiferroelectric LCD : T L — 
AFLCiPt|fE1-5) ICttV^M (SfcttU^S!) <0« 

2. 5 VgLg; (-fe/WfiKll P m-2#in) ©iroiJiffl 
4*iT^5„ *©ft», W*[HljSSffla5m«ffi^5~8 

vsat?»tj«*a»*D, mi)Ieik£mxbk*pic* 
jis«E-pibf^$-ar5Rri6ttas**s*L-cv^. »*,, se 40 
A**$«£flral&!HK*Aft:*H« r t art *. 

[0 15 7] Jt »«t«tt«*^S»ll*1t*ftl4T 

BW1 V * 6 <fc 3 4 T F T tt#* C HlfHt*®* V '"TFT 
**iiL5«fcft, aM*ttttil^KlMt*<gKiia£ 
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i4oT<S. iot. 4 4*SLtvMttK 

5 ©H 9 (B) ^jj*UfcfH**»i/hS^a6 
«t-±# 4«ft r t u\ 

[0159] 4*5. *3tlt«<o«*«*i6««r/<-y#- 

[oieolSfc, *3ttM0«Att, ^ifctaj 1 ~ 7 © 
^■f *L©«g£ 1 1> S A l-i&^-g-fcHtS r t a* RTffi-Cfo 
6. 

[0161] SUM 9 ] *3Ht«T»tt. 
TEL (xi/nn;u^tyx) S*SW*fl*Lft: 
«fcowrRH-*-8. 4*5, B13 (A) tt*»«©E 
L**K*<o±jBH-e*>!), 113 (B) («©»rffi® 

[01621013 (A) iCfcl^T, 400 1 tt»g, 
400 2ttB*SlS, 4 00 3i4y-XfflaK»[HlK, 4 0 
0 4tty-HIMWa»-e*>!). *ix«X<DMIllIIKH: 
i3*S!4 0 0 5£i|£TFPC (7 ffAsfV > hf— 
*yp) 40061:50, ^SSSHS- 2:ttff 4*1-5 . 

[0 16 3] rroit, «ijfgp4 0 0 2, y-^ffiiJKft 

0^4 o o 3&tw- bwm&mto* o o 4 tatf ± 5 

\ZLX%1 '>-/W|t4 10 1, 4 10 2, ft* 

#4 1 0 3 £09*2^-/14* 4 1 0 4#Rtt6iVC^ 
5. 

[0 164] *ft, 013 (B) 141213 (A) &A- 
A' TMSWrLfcKBBIfcttSU aW4 0 0 1«OJ:fcy 
-:MW»lil!|4 0 0 3fc**ft51J»TFT (fib, 
r w "Clin ^-Y^/l-mT F T t p ^-r^/^T F T£0 
jj*LTV>3. ) 4 2 0 lRxmMU4 0 0 2l:i-g-**l5 
WWfflTFT (EL**~fl5WKr»«p-J-*TF 
T) 4 202«*nTV'5 t 

[0165] *3l«5WCIi, EHWlT F T 4 2 O 1 1CI4BI 
9(?)pft^/HTFT4ltlJnft^/HTFTiP 
Zm&mFTifim^tl. 1»MTFT420 2 
iZttm 9 (Dp f- + ^/UMT FTtlU CfltiSW T F T^ffl 
V^*l5. *ft, li*«4 0 0 2ttt«SfEfW#ffiTFT 
42 0 2fl5^-HcWIS*bfcfia*M (HjS*T) V 
K(tfe*L5 0 

[0 16 6] IBBlT F T 4 2 0 1 XtfHJRT F T 4 2 0 
2ro±lciiW««ffiWC45*Wite»K (¥«fla» 
4 30 1«Stl, *©±U1B#TFT4 2 0 2©K 
i"fytt«»l!:«H-6BWBi (MB 43 02«s 
«fiK4*i-5„ W*««4 3 0 2 t LTI±tt*B8m<75±^ 
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[ 0 1 6 7 ] * LX, B^*«4 3 0 2 <D Mz\-ifflm 
4 3 0 3«Jfl, f&«d0t4 3 0 3I4H*««4 3 0 

T\ B*«S4 3 0 2<0±t(±EL (xunn*^ 
j/-fe>*) «4 3 04^fig^^5„ EL143 04B 
^*P©^r«E Lfcm£/c!4fMiE L«-^fflv>5r: t *S 

[0168] ELS 4304 ©}gfife*jfel±4it*n<0|R*ft 10 
ttL<tti$SgMfflV*fSV>. ELS© 
*ig(4jE?L&A«, WHMM* 

[0 16 9] EL«4 3 0 4©ii|C(±ii)ttt?r#1-5MI 

tin (ft*WKi*r/i^=*A, *<bL 

645l9W4 3 0 5#»j*Sixa. Sfc, 114 30 5 
t E L« 4 3 0 4 ©#ffili#ft-t-5*^HKll±«^# 

»u*<iti«i*u\ «ot, «s*r-w#*ii 20 

«MBW-S;9\ EL*4 3 0 4SrSHt4fc|i#^aiffl 

[0 17 0] *LT&*4 3 0 5B4 3 0 6T^Sn5 

4 0 0 5I4&&4 3 0 5(Cgf^wm£E^-^X.5fc*©E 
$Xfc>9, »*i»«tt7-f^ix4 3 0 7£?>LTFPC 
4 00 6lC*«(ftiCttR$nS. 30 
[017 1] £U:WJ;5ICLT, WHsm* (BHD 43 
02, ELi4304S«l4 30 5*>t,45ELi 
fWSilS. ^.roEL^^Ii, Ilv/-;H?4 10 
1X0**1 ->-/M*4 1 0 1 ICfcoT»g4 O O 1 lefts 
0£*5<*ftfc#'<-#4 1 0 2tHh, **»4 1 0 
3t«tt)»A$^XV>5„ 

[0 17 2] *^-W4 1 0 2i LTI4, 4t 

lims. ^^fy^iLm FRP (Fi 40 
b e r g 1 a s s-Re i n f o r c e d Plast 

ics)«, PVF (tKU \Z-)V7>\,*<74 K) y-i)V 

A, -7^7— 7 ^aa, #y x-^y-jvy ^ ;vj^t.tz.\-iT 

5; = 5> A * /Ugr p V F 7 -f 5 - 7 -f Ai. T? 

I0 17 3]|flU ELSf^fero^OSfeW^lRliSJ*^ 

4V\, *«3»#K:tt\ 7yxf-y?fc tf]J 

^xy-jvy j >vj±%.tz\$T >? V;vyjji>j*to&otmtft 50 



B2 0 0 0-3 4 9 3 0 1 
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[0 1 7 4] 3fc**t4 103i LTf4*fl.j»a!fc 

•HB*fctt«WfldlU«rfflv^ri*-c*, pvc (# 

y ^;^B7^ k) , r^y/K tfyi's k, ^#3- 

->«fR ->y PVB (!l!Pif=*7-f5 

A-) tfcllEVA (ifl/V^m-h) fcffiv^ 
5rtisx#5 0 m«Wt4i0 3«>A»tsstttt 
ft «F*L<IMM^<!JCA) fcL<(4S&iff£!!K*L5 

a«w*r»rtras< t e Lmi-ngitmmx-z 5„ 

lOHBltfc, ?t«tt4 1 0 3<DWz*s<-V£% 
»*ttitfx-t-1>- £ #CMtt?r fc-ti: 5 r i: *s Bill 

mtizmi-rz'iyyTmt lt»«4 3 0 sii^g 
[ 0 1 7 6 ] *fc, eim 0 0 5 \m%mm&y 4 n<j> 

4307£#LTFPC4006 f;i*fc«l|::8M*$*l 
5„ E»4 0 0 5l±iB*|B!4 0 0 2, y-*flj»»|IIg& 
4 0 0 3 JUW- f-ffiSB!»)lE]gS4 0 0 4 
SrFPC4 0 0 6!-e^< F P C 4 0 0 6 |C «fc D 

[0 1 7 7] *fc, *lfc*WT-l4»l ^-Mt4 i o l 
tf>*SS&RT*F P C 4 0 0 6 5 ± 5 l-» 2 

-«4 1 0 4fc«tt. EL#^feWE»fc^«!8>&* 
fcoT^S. r5LT013 (B) ©Bfrffi 
«J6«r*-f-5EL**iKlti)S:S 0 
[0 17 8] &*5, *|g«W©EL**Sg«ttll*«l 

v\ 

[0179] [%K«10] Crt?Ii*aS»$F,iCi¥» 
4»rBIHt*rHl4t, ±ffi#itSrigi5 (A) fc, HI 
80&BI1 5 (B) ic^-fo B14, 015 (A) W 

His (b) ■?\-s.#m<D®?rzm^z><n-ttm^z&m-f 

[0 18 0] ®14I-*5V^T, 1^4 4 0 lidKtft, 
tllUXj yfy?'fflTFT44 0 2ttH9ron^ + ^ 
lTFTfcfflV»t»*Sil6. «eoT, «iS©IftKi4n 
f-lr*A«TFT(ORIfl*r#li-ttltfAV\ *fc. 4 4 
0 3-e**^Sia*l4, ^'fyfV^fflTFT4402 

<&y- hm«4 4 0 4a, 4404b *nsssti\zMmt 
[0 18 1] ftfc, *jHi«-CH:^+*/UW*fI«*J- 

[0182] ^yfy^fflTFT4402»K 
V"C ^IBifg 4 4 0 5 (4S«fESiJ«lffl T F T 4 4 0 6 <Of- 

M*fflTFT4 4 0 6ttH9©pf-r*^fflTFT«rl 
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[0 18 3] ^yf^fflTFT4402SOTIW 
««TFT4406fflJ:|;tt8l/^ > a >B£ 4 

4 0 8#Wtfe*i. *0±£ttB*b&S¥flLftR4 4 
0 9«^6 o ¥fifti4 4 0 9«:ffil»tTFTi: 

KJ:oT»*^aSraif»^**6. lot, ELS 10 

[0184]**:, 44 10»an*«lli&^««Pf* 
*«i (ELIWII) T-fe^. a»|«lTFT4 4 
0 6 0h*W^El4 4 1 7 t««ttt«KS*iS„ 3 

■*<ls*XS fcttrM:^ ^s^Afcfflv^ r £ 

Tfc&V\, 20 
[0 18 5] iU*««4 4 1 0?)il;|j:EL|44 1 1 

tfSflMSfiS. 4*3, Ell 4T?tt-HilL*>ia*LTV^ 
fcV^J, #Hi£0IJ-?ttR (*) , G (Me) , B (HP) © 

2>o Aftlftlrtt, IE?LftA»i:L-C2 0nm)f(Dffl7^ 
n->T = > (CuPc) MSrKIt, ^©iWBaJi&L- 

T7 0nmffrohy^-8-dfy y/5 h-x/us = 

«#(Alq3) **r«ttfc«l«H6i: LTV^«. Al 

q3 (C^^y KV, U>"bL<liDCMl 30 

[0 18 6] fit, UAi:©0lJttELjf A: LTfflV^Ci 
&>®tt£o;fc<4v\, »3fcJl, fnmigji 

A«*gfSi-*a^--a'^-&xEL* (.%ytRm<ntzit><n 

*+!>T»»»*ff*>*6fc»©» *»*t"ft|« 
V\ «*tf. *IUt«-ett«dM-*«llELtW«rEL 

[0 18 7] Wl, ELI44 1 10i:lEttttaRA»e> 
45614 4 1 2iWRtt&ftS. *3«N-fl«>»# < ** 

SI) *«HTt>Av\ «t«mtLrtt, ««*E©1K 
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[0 18 8] r:oi9«4 4i2*-e»*Siifc«»j«T?E 

L*f44 13^t5„ 4*3, ^TV^EL*^- 

441 3i±, mmmm mm) 44 1 0, el|44i 

lXt/Bt«4 4 1 2T^j8£ftfc3i'? ! vf-«:flH-. 
[0 18 9] ftfc, *Jttfl£ttrtSH*<B±ifi*** 
HI 5 (A) 4rfflV^ttW-f-5„ ^yfy/STFT 
44 0 2(Dy-XM«(±V-^iail*4 4 1 stg^ 
ft, K W i'B K K >it4 4 0 5 lc«RinS. 4 
fc, KH-yEi»4 4 0 5fim««lfflTFT440 6 
©y-h«i44 0 7t«*Ml!:««l!Sn*. 4ft, « 
ftMlf ffi TFT4406W y-Xflttttttttttttt 4 4 

i e s ft, k ^ y « k w vsa«i 4 4 

1 7£m*«fc*||«Sft5. Sfc. KW:"B»4 4 1 
7ttjSDi|-e**ft6W#«i (M) 44 18C**W 
ICgSKSftS. 

[0 19 0] rroit, 44i9t**ti5«*l:iift 
***Wft*Sft3. «(«4 4 1 9tt, «tft«MI 
4 4 16 t«*«J|igNJl!$ftfc^*fl£K4 4 2 0, $*- 

44 0 7t©|«J-C^fij5*ft5 0 ^-h««4 4 0 

7, IBl*Wite»!Jltl^-©* (BMHH") 
SI4 4 1 6 T?Jgfife* ft5«*fc««f3S*i LTfflV>5 

[0191] QHm i i ] *0?Jfe«*J-ett, gffiftl i o 
ittJ*4SW*«38«r*ri,fcE L^SHI-o^TRE 
R^ICttEll 6&ffi^5,, 4*5, 014 tin— CO 

[0 19 2] 01 6-Ctt««fMWfflTFT4 50 1 iL 
Ti9©nft^/HTFTil3-iiS©TFT!rffl^ 
5„ 25Ht, S»J«PfflTFT4 5 0 1tf></-h»|g4 5 
0 2li^^yfy/fflTFT4 4 0 2 © K u-r yKfll 4 

4 0 5|c«^fft|;:gs!ji£ft-o^,, tfc, «SfE(M*fflT 
FT4501OKW VidflU 5 0 3 ttiB*mffi4 5 0 

4ic«««j^SN*$ft-rvs„ 
[0 19 3] **J6W-Ctt, *«flta>£>4SH*Sii4 

5 0 4iSEL*^-©ft«i:L-C«li-t-5„ AftftCltt, 

© i m*> l< « 2Kfcjn-57c*a»5>45*m«'{> u< 

tt*fte>©5nJtf Lfc*«it*rJi!v\fttf JlV\, 
[0 19 4] Hl**m«4 50 4(7)±(C:ttEL«4 50 5 
#JIM*ft<5„ 4*5, 01 6-Ctt— B*L*»0*L-CV> 
fcv^s, *&5£0iJ-ettG (t») CSsffSLfcELJISrlK* 
ft»t«*ft (SfSKli^Cyn-f^^ft) lei 
OMUV^. *«£!^fCtt, SfftAiiLT2 0n 
mff07yft!If7A (L i F) «Sr»tt. Z<D±.\Cft 
*IiLT70nmS»PPV (/K y /<9 7 1= l/> tr 

[0195] EL145 0 5 W ±(Ctta^»«lfi 

s»&45»*4 5 0 6as»Jte,fts„ *ms«©»g-. 
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t> l < > v v i» t mmm t ooft-g*a> e> 4 s 

[0 19 6] ;©Hf4 50 6lfMSJlfcSf^t-E 
L*f4 50 7iS^t5. 4*3, ;;W5EL*f 
4 5 0 7i±, (MM) 4 5 04, EL|450 

5RVlffi4 5 0 6X'M&L&tlit=» J f yV&mt. 

[0 19 7] EL*^JPx.5«E^l 0VEl±it^o 
fc«BfiE©#£lCf4, I«»fflTFT4 5 0 1 KjSH 
T*y h*+0TJWHfcJ:6*fc#«*fl:LT<*. = 10 
© J: 5 4»£l~ , WftMtlft TFT450 U LT*3£ 

5. i"* it "CHI 6 (A) , (B) fcSLfcfiU*** 

4 4 1 8 kmammit*tiiksz.ki>qwK*>z a m 

**-eiifPS*a»^j:!)t/hS<raFtffcft, y-f 

[oi9 8] 4*3, EL*^icin*.5«EE*Ji ova 
T, #*L<tt6VHTi4o*:»*, ±B*s/h*+ 20 

81 6C8V^LDD«*4 5 0 9 Sr^lfc Lfc«ii© n 
^•r^/HlTFTfcflivvcfcfiVN, 

[0199] [XikM l 2] *StH«-cu. XltM l o 
t L< UXIKM l 1 K* LfcE LttftMoMlftKiJfl 
v^ri*T*#8B**lB«0«trHl 7 (A) ~ (C) 
l-^-fo 4*3, #*SS0<]C*3^-t, 46 0 1ttMyf 
>^»TFT4 6 0 2©y-xKiK, 4603IW-Cy 
fV*'fflTFT4 6 0 2©^-t-ei», 4 604IJSS 
SMTFT, 46 0 5143^^, 4 6 0 6, 4 6 30 
0 8tltllMM, 46 0 7ttEL*^t-f5. 

[0200] H 1 7 (A) (4, -OCQIW Wcm^W 
A 4 6 0 6 ^*a<t Lfc»^(0«-C**. HP*>, -o© 

m*^tlM«*&i»4 e o e&ttocmmbkKZi. 5 (c 

[0 2 0 1] *fc, HI 7 (B) a, m»^m4 6o 
8 Sr-y- M28SU 6 0 3 ir¥fTl^Kltfc*g-©W-e* 
5„ ft*, SI 17 (B) -Cf±««fE«fe(&i»4 608ty- 40 

Maau 6 0 3 t^mftibftv>i 5 tfto 

«M**LT«ft*J:5tR»t*rfci>-e#*. r© 
«ftttlfttt4 608i^- h&*ji4 6 0 3 tXM 

[ 0 2 0 2 ] *fc, B 1 7 (C) It. H 1 7 (B) ©«| 
ft £fttkl£*tt{K*tt4 6 0 8 *V~ hG«4 6 0 3 fc 
TfTfcKtt, $6lc, ^0!>|Hte«ttmMl4 6 0 8 
&*^ia»*r#i4S<fc 5fc^fiKi-S^t('#»dSfc5. 50 



(16) #12000-3 49 30 1 
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4 6 0 8 MEJM 6 0 3Wf 

^-^iSftai^i-Ritsrtt^ra-cfcs. r© 

[0203] [S»m 3) Sa»«9»£l 2<BVvf*l 
*>-©E LSiSlli-offlI*rttVv<oOT F T£ 

«l«K±®TFT*KltTfc«to4v\> MSBEL* 

**B©B*«HsciBjgsix-r tsmrt- s r t » °smx 
[0 2 04] mmm 1 4 ] xmmzmm l-cjmi * 

y?^iELf-f^^K, r?f>f^bp^xiE 

[0 2 0 5] *0)*&*?Mtt£ LTi4, Iff*** 
7, f-^W^7, r/ni?***- (P7ltfcli7 
OH) . ^yKv^l.f^yW (rf-^M 
X-f^^W) , # — f\?>f-\ >sa >, A-Xfl/t, 

^vt/^y^-^ *mmm* 

5. ^JUbW-fll&Hl 8, 019^0 2 01^^1-, 

[0 2 0 6] ®i 8 (a) f4/<-y-7vV3ytra-*T? 

*>*>, **2001, W«A^2 0 0 2, «9«2 0 
0 3, *-#-K2 0 0 4**£tr. *%W*mtoAJ] 
H$2 0 0 2, *fiMSS2 0 0 3^*©<fi©K»@g5fcaffi 

[0 2 0 7] 01 8 (B) tttfft*^?-?*)!), 
2 101, S*»2 10 2 > f^AM2 10 3, jtfli 
*>Ts>^2 1 04, /^S'7 L y-2 1 0 5, gfc«|52 1 0 
emtlitl. 2 1 0 2**0«&OKttia 

[0 2 0 8] Hi 8 (c) li^y^ytfj-* 

T'fct), ##2 2 0 1, *pi5S|J 
2 2 0 2, S«SfS2 2 0 3, ftj^X>f->f2 204 1 « 
2 0 5*Sr^tf„ *»WI±*^«2 2 0 5^*© 

[0 2 0 9] Hi 8 (D) li^-Mf^^u-ft 
fct), *fl£2 3 0 1, ^g)52 3 0 2, 3 0 

3*§S£^tr„ 2 3 0 2^©flfe©K»ia 

[0 2 10] HI 8 (E) l47°P^?i>.^iE®LfciE®: 
K» («T, IB«K#i:^) tffl^^8^^-^r-■T•*> 
19, *#240 1, ^$2402, ^t"-*gR240 
3, |Efik«t*2 4 0 4, S^yf240 5f^ 
tfo 4*3, ;»7*W- V-l±IE»SC#:i:L-CDVD (D 
igtial Versatile Disc), CD 
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hSrfT5-i:^T?#5 0 14*^93 2 4 0 2-^-t© 

[0 2 11] Hi 8 (F) flx^/lob^Tfc!), 
*250 1, *^g|S2 5 0 2, 5 0 3, »fls* 

%W&m^n2 5 0 2^>-?:©te©K»i[HliiSli»ffli-5 - 

[0 2 1 2] 01 9 (A) |i7ByH^Pi; I ?^- 
-?*>!>, 6 0 1, y->2 6 0 2$££ 

*^ejttsitgii2 6 o i (n-n&m&t zm&m 
*SB2 8 o 8*?z<Dm<nmw}\Bimzmm-tz^t&-e 

[0 2i3]g|i9 (b) ii!Jri^Dyx^--efc 

9, W2 7 0 1, MS12 7 0 2, 5 5-270 
3, **y-y2 7 0 44£&£tf 0 *3&HSl4£Wgift2 

7 0 2(D-SB^*^i-5j$ft^^B2 8 0 8-<?>-tCD<l!l 

©fBSEISgl^Iffl-f 5 r i: 5 0 
[0214] ftfc, 0 1 9 (C) II, 0 1 9 (A) RX* 
El 19 (B) «f>tJ3»t«JSMtlfiB2 6 0 1, 2 7 0 2© 
«it»-W^LfcgIT-fe5 0 &#tSft2 6 0 1, 2 7 
0 211, ftiSfOfc^ 2 8 0 1 , 55-2 8 0 2, 2 8 0 
4~2 8 0 6, y-On^f 55-2 8 0 3, :/lJX 
^2 8 0 7, j$,i*^K2 8 0 8, {mm.2 8 0 
9 , 2 8 10 KM*** 2 8 

®s-efeo-cbj;v\ ®i9 (o tfcjswc* 

[0 2 15] St, 01 9 (D) II, 01 9 (C) ftC 
felt 5^3^* 2 8 0 1 ©*»©-«£* Lfc0-C*> 
*. *I**»2 8 0 1B. ^7U^ 

— 2811, 2812, W2813, 2 

8 14, «%£**?2 8 15. *)tl/yX2 8 16T? 
Wfig^nSo SI 19 (D) C*Lfc*H*¥5Rtt 
-WT?*oT1*lclHJESn«v\ «*.«, 
**#jW>S, fc^^X*, 7 

[0 2 16] fcfc'L, II 9lc*Lfc7n-7^*-|;: 

09ll0^LTV»fcV\, 
[0 2 1 7] 02 0 (A) ttmHWBVi) 5 , **2 9 
0 1, f^«52 9 0 2 > W^A*gE2 9 0 3, *^ 
352 9 0 4, jft^yf2 90 5, ry?t2 906 

2 9 0 3, «^»2 9 0 4^tO«konkBKicaffi-r 
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[0 2 18] 02 0 (B) I4SI»#*! Tf*, 
*>, *#3001, i«S3 0 0 2, 3 00 3, gBtHK 
#3 0 0 4, 0 0 7>ft3 006 

^Sr-^tr. *»9§li&*S|S 3 0 0 2, 3 0 0 3 ■$>*©«} 
©<f ^SKIdSffl-f-S r t *T?# So 

[02 1 9] 020 (C) Bf^^ffcil, *#: 
3 101, S«r-&3 10 2, **»3 10 3*Sr#tf o 
**8tt***3 1 0 3 *3§ 
*7*l~f tt#l!l*TOft Lfc«^fcS3V^T**U 
T?*>t), to* 10 J Mfc30^yfK±) © 

7^7"W Idtt^flJ-CfcS,, 

[0 2 2 0] *MI930>BfflttHtt«lbT 

&5o *7>, **^J©S^«I»4|IJSW 1 ~ 1 3©iT 
[0 2 2 1 ] 

V\ *l©Ai»«SrK7'f3iyf L >'^lS©-rx^iL 

(iSSiJS, 3»m»T\ &*L<I4, 2/<m~0. 
[0 2 2 2] *JMJfc*iVv?tt, lH 1 JBimtftttM 

I", IB 2, «3*ni»U»«r«tttm-n»Ai-6j:, + 

[0 2 2 3] *fc, fll2«>*IUI&JtltLrfiSKftA 
IWtWtrJIiroAMKtL-CfflV^riKioT, Eft 
*«Ktfls-*-*rfca»T#5. an*.r, («*. 

«rtBfc&Jlttm&* 2 ©&««£ uxfflv>5 r fc J: o 
"C, hJFA*r«ft-*-6rii9*-e#*. 
[0 2 2 4] *fc, fflWttivya^iWits 

h ts-^ZM&lrZ r i: ^-e t , ***^-©*>r 
S<1-6Ci:iO*-C#6. ^©i^*, HP**r**<i-S 

[■■fomiftRn] 

[01] *«^©#S©-0iJ«r*i-0 (SHtffl 

1) . 

[02] *mm<ofmjM<oiH*ia-ra mmm 

2) o 

[0 3] *l8K©f^«axS©l«iiJ«:*-t0 (HJSM 

2) . 

[04] ^m^mmn-m^i-m mmm 

3) o 

[05] *3mam-&<D-m*mm mmm 



10 



20 



30 



40 



(18) 
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4) . 

ime] 



SI 9 ] 

ai o] 
m i] 

Hi 2] 
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**w©ft*ia<0-«*s-*-H (sum 
*is^©f^»xs©-fij|«:*i-ia (mmm 

(Xttfl 10 
*»(fi<o#3t«o-««:*1-|a GttM 



7) . 

HriBHJsJ:at±iiiH«r*1-H (%KM9) . 



KPntrSTO (SiiSM i o) „ 



iffiHt^H Otttfl l 0) . 



HriBH*r*i-H GfeKMi l) . 
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